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Out of actual on-the-job fire experi- 
ence comes evidence of the ability of 
Cardox Fire Extinguishing Systems to 
stop even big fires fast. File No. S-63, 
taken from an investigator’s report on 
Cardox extinguishment of a tough 
transformer fire, is a typical example: 

“The fire occurred in the outdoor 
transformer area. It was caused by a 
short in the 2500-volt bus section and 
quickly ignited a protective screen 
above the busses. This protective screen 
consisted of burlap, rubber sheeting 
and plywood. 

“The Cardox System was actuated 
automatically and worked perfectly... 
in less than a quarter of a minute 
(after mass discharge of Cardox CO, 
began ) the fire was extinguished. No 
serious damage was done and opera- 
tions were resumed after a very small 


delay. The swift and efficient opera- 
tion of the Cardox System prevented at 
least $150,000 damage.” 

The danger spots in your plant may 
not be similar to the one described in 
File S-63. But if you have fire prob- 
lems that are hard to handle, low pres- 
sure carbon dioxide can frequently pro- 
vide the effective answer. A study of 
your specific fire hazards by Cardox 
Research Division and Engineering 
Staff puts you under no obligation. 
Write for Bulletin 175. 
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The Quarterly 


10,000 The total N.F.P.A. member- 
Members ship on the morning of June 

26, the day of the “legal” an- 
nual meeting of the Association, stood at 
10,034. Thus the goal of 10,000 members 
has been reached and a new goal of 20,000 
or 25,000 members lies before us in the 
not too distant future. Many members 
have contributed towards the substantial 
increase in the size of the Association in 
recent years. Chairman H. E. C. Rainey 
and members of the Membership Commit- 
tee have done an outstanding piece of 
work in calling the attention of the advan- 
tages of N.F.P.A. membership to an ever 
widening group. This effort, however, is 
by no means limited to the Membership 
Committee. All of the members of the 
Association can and most do contribute 
by telling  oreeag pour members about the 
activities of the Association. 


Mere size of an organization is not of 
itself important, but in the case of the 
N.F.P.A. the influence that we can exert 
towards decreased fire losses is in direct 
proportion to the number of our members, 
for each Association member is a point of 
radiating influence in the campaign of 
public education in fire prevention. Fur- 
thermore, as the Association grows, each 
individual member benefits, as with a 
larger membership there come economies 
in production of the Association’s litera- 
ture and in various phases of the adminis- 
tration of our affairs which make it pos- 
sible for the same membership dues to give 
greater service to each member. 

Who are our 10,000 members? They 
represent a broad cross-section of organ- 
izations and individuals in every walk of 
life who are interested in doing their part 
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towards preventing loss of life and proper- 
ty by fire. Originally formed by a small 
group of fire insurance men, the Associa- 
tion in its early years had as its primary if 
not sole purpose the development of 
standards for insurance purposes. The 
far-sighted founders of the Association, 
however, soon realized that fire protection 
is far broader than fire insurance. The 
Association gradually developed in an 
ever widening field. An analysis of the 
total membership of the Association as of 
June 26, 1945, classified in broad groups 
in accordance with the interest of the mem- 
bers, is as follows: 


Fire chiefs, fire marshals, building in- 
spectors and other governmental 


GION ao ices cclvaadees ceeews 3,026 
Manufacturers, retail and wholesale busi- 

NE OR iens sc ii eanle ere 2,947 
Fire insurance engineers, companies, 

agents, organizations........... 2,464 
Manufacturers and dealers in fire protec- 

Coe Guainniedsie 6 ec 708 
Public atttestese 3 ons ele ith 339 
Chambers of Commerce, trade and pro- 

fessional associations........... 223 
Architects and engineers.............. 154 
Libraries, universities, colleges......... 92 
DWRCASIEDERD oss ow es wissen eine ee 81 


Published as Part II of this 
QUARTERLY are the Pro- 
ceedings of the 49th An- 
nual Meeting. As the printed record shows, 
this was a “legal” annual meeting attend- 
ed only by members of the N.F.P.A. Board 
of Directors, chairmen of committees hav- 
ing reports to present, and members of the 
N.F.P.A. office staff. This is the first year 
in our 49 years of existence when it has 


The Annual 
Meeting 





4 EDITORIALS, 


not been possible to hold the regular an- 
nual meeting, furnishing a free and open 
forum for discussion of all fire protection 
problems and giving all those interested 
an opportunity to voice their opinions on 
committee reports proposing the adoption 
of new standards of the Association or the 
amendment of existing standards. War- 
time restrictions on meetings and travel 
prevented the holding of the regular 
meeting, but the Directors felt that the 
war situation should not be permitted to 
interfere any more than absolutely neces- 
sary with the conduct of the regular affairs 
of the Association, so the ‘“‘legal’’ annual 
meeting was held. No final action was 
taken on any controversial matter where 
there seemed to be any substantial differ- 
ence of opinion among the members, nor 
was final action taken on any matter of 
which the entire membership had not had 
previous notice. As a result of advance 
circulation of committee reports, a few dis- 
senting ballots were received. These were 
all duly considered and in certain cases 
action was taken to refer reports back to 
committees for further scan. even 
though objections had been recorded by 
only a very few members. 


eo Se eos 


New Rapid developments in all 
Materials sorts of new materials, plastics 

and synthetic products of vari- 
ous kinds, present a challenge to the fire 
protection lease to familiarize them- 
selves with various new materials as they 
come into use, evaluate the relative fire 
hazards, and develop the precautions 
necessary for the safe use of new materials. 
There should actually be no cause for 
alarm, for while some new materials may 
have unusual burning characteristics others 
may be even safer than the natural prod- 


ucts which they replace, and while these 
new products may require detailed atten- 
tion on the part of fire protection engineers, 
there seems to be no reason to believe that 
in the main their use will involve a fire 
hazard any greater than that of older com- 
monly used materials once the properties 
of the new materials are fully understood 
and proper —- taken where need- 
ed to guard against fire hazards. In the 
case of plastics, there is only one, pyroxy- 
lin, which has any unusual fire hazard and 
this is not new. Other more recently devel- 
oped plastics have burning characteristics 
similar to ordinary combustible materials 
such as wood or paper, and some plastics 
are practically non-combustible. In the case 
of fibres, the synthetics appear in general 
to have no more rapid burning character- 
istics than cotton. Synthetic oils, solvents 
and refrigerants present no essentially new 
problems in fire and explosion prevention 
and some of the new synthetic materials 
actually represent a contribution towards 
fire safety in that they have a lesser degree 
of hazard than older materials which they 
may replace. 

In the immediate postwar period, many 
new materials developed during the war 
for military purposes will be finding their 
way into civilian uses. In many cases they 
will perhaps be introduced by men un- 
familiar with the importance of fire safety, 
and unless guidance is provided in the 
fire protection fraternity may be the cause 
of increased fire hazard. On the other 
hand, there is no reason for undue con- 
cern if all those responsible for fire pro- 
tection will watch new developments and 
will furnish leadership in constantly 
stressing the importance of fire prevention 
and fire protection during the formative 
period in the general use of new synthetic 
products. 
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Meeting of Board of Directors. 


Hotel Statler, Boston, June 26, 1945. 


Present. 
George W. Elliott, Chairman 
Richard E. Vernor, President 
C. C. Johnson, Vice-President 
E. O. Shreve, Vice-President 
D. J. Price, Past President 
Alvah Small, Past President 


A. L. Brown H. E. Newell 
Frank Epps C. W. Pierce 
Russell Grinnell H. E. C. Rainey 
W. F. Hickey A. H. S. Stead 

H. L. Miner Lloyd T. Wheeler 


John L. Wilds 


N.F.P.A. Staff: Percy Bugbee, General Man- 
ager; Robert S. Moulton, Technical Secretary; 
Warren Y. Kimball, Engineer; Charles S. 
Morgan, Engineer; Beatrice L. Finley, Chief 
Clerk; and Phyllis L. Barbier, Assistant to 


Technical Secretary. 


; Guests: Hylton R. Brown, Chairman, Commit- 
tee on Dust Explosion Hazards; A. L. Cobb, 
t Chairman, Committee on Special Extinguish- 
ing Systems; E. Jay Hogan, Chairman, Com- 
mittee on General Storage; and A. G. Smith, 
Chairman, Committee on Field Practice. 


Business Transacted. 


1. Inaccordance with the recommenda- 
tions of the annual meeting, the following 
officers of the Corporation were elected 
for the year 1945-46: President, Richard 
E. Vernor; Vice-President, C. C. Johnson; 
Vice-President, E. O. Shreve; Secretary- 
Treasurer, Hovey T. Freeman; Chairman 
Board of Directors, George W. Elliott. 

2. The Advisory Committee for 1945- 
46 was appointed as follows: George W. 

: Elliott, Chairman; E. O. Shreve, Richard 
j E. Vernor, C. C. Johnson, Hovey T. Free- 


1 man, C. W. Pierce. 


Nominating Committee for 1946. 


5 ahd APRA nl AL eS wa tees OO ee 


ing of the Board. 


3. Messrs. Russell Grinnell and C. W. 
Pierce were selected to complete the 


4. It was voted tentatively to hold the 
50th annual meeting in Boston, subject to 
any change necessitated by war conditions 
or government regulations, final decision 
as to the place and dates of the meeting to 
be deferred until the January, 1946, meet- 


5. The Chairman of the Board was au- 
thorized to appoint the Program Commit- 
tee for the 1946 annual meeting, including 
the President, the Chairman of the Board, 
the General Manager, and such other 
members as may be deemed appropriate 
in view of future developments. It was 
agreed that, conditions permitting, the pro- 
gtam of the 1946 annual meeting should 
include fitting commemoration of the de- 
velopment and progress made by the Asso- 
ciation during the first 50 years of its 
existence. 

6. The Budget for 1945-1946 as rec- 
ommended by the Finance Committee was 
discussed and approved. 

7. On behalf of the Finance Commit- 
tee, the General Manager reported con- 
sideration given to date on the establish- 
ment of a retirement pension plan for the 
office staff. After discussion it was voted 
to request the Finance Committee to con- 
sider the matter further and present a spe- 
cific _ for the consideration of the 
Board at its next meeting, subject to the 
provision that the current expenditure of 
the Association for any retirement pension 
ee should not exceed 15% of the annual 

udget for salaries. Various suggestions 
as to details made by members of the 
Board were referred to the Finance Com- 
mittee for consideration. 

8. Chairman Frank Epps of the Com- 
mittee on Long Range Planning presented 
a progress report outlining the matters dis- 
cussed by this committee, including con- 
sideration of methods of securing in- 
creased public acceptance of the work of 
the N.F.P.A. on the part of industry and 
others, the desirability of holding regional 
meetings of the Association, the impor- 
tance of increased attention to the interna- 
tional aspects of the N.F.P.A. activities, 
and the possible advantages to be secured 
from a survey of the opinions of the mem. 
bership of the Association relative to poli- 
cies, procedures and lines of activity. The 
report was accepted and the General Man- 
ager was requested to secure information 
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as to the costs and probable advantages of 
a survey of the opinion of the membership, 
reporting thereon at the next meeting of 
the Board. 


9. The General Manager reported on 
the Public Relations Committee created 
since the last meeting in accordance with 
the: action of the Board, indicating the 
character of the membership, the current 
activities of the committee, and the con- 
structive service already rendered in advis- 
ing the executive staff on public relations 
matters. 


10. The Committee on Technical 
Committee Procedure presented the fol- 
lowing reports: 

We recommend confirmation of the technical 
committee appointments on the list submitted to 
the Board with the agenda for the meeting. 

The Regulations on Technical Committee 
Procedure provide (par. 14) that committee 
members shall be subject to annual reappoint- 
ment and that those who have not attended 
meetings or have otherwise shown lack of inter- 
est in committee work may not be reappointed. 
In view of the war situation, we recommend 
that this provision be waived for this year and 
that all present committee members be reap- 
pointed for the year 1945-46, with the excep- 
tion of those who have resigned or have been 
replaced. 

We request the customary authority from the 
Board to make additional committee appoint- 
ments prior to the printing of the 1945 Year 
Book, subject to confirmation by the Board at 
its next meeting. 

The several requests for additional repre- 
sentation on the Electrical Committee which 
were referred to us by the Board at the last 
meeting involve various questions of policy and 
have been the subject of extensive considera- 
tion. We recommend that no change be made in 
the organization of the Electrical Committee 
until after completion of the present revision of 
the 1940 edition of the National Electrical 
Code, on the ground that any change in organ- 
ization at this time would interfere with the 
regular procedure of the committee in develop- 
ing the next edition of the Code. We believe, 
however, that some changes in the structure of 
the committee are desirable, and will continue 
our consideration of this matter and submit a 
further report at a subsequent meeting of the 
Board. 

After consideration of a request from the 
Committee on Special Extinguishing Systems 
for instructions relative to their jurisdiction, we 
recommend that this committeee be advised that 


it is within their province to consider water 
spray or so-called “fog’’ nozzles used on hose 
lines on the same basis as when used on fixed 
piping systems. 

We have considered a request from the pres- 
ent Chairman of the Committee on Signaling 
Systems and Thermostats asking instructions as 
to the extent to which his committeee should 
consider the use of radio as a means of fire de- 
partment signaling. We recommend that this 
committee be advised that the present wording 
of their scope statement which in part reads: 
“electrical systems and other equipment for the 
transmission of signals,” may properly be con- 
strued to include radio as well as wired circuit 
systems. 

C. W. Pierce, Chairman 
A. L. Brown H. L. Miner 
George W. Elliott H. E. Newell 


It was voted to adopt this report, includ- 
ing approval of the several recommenda- 
tions made therein. 

11. The committee appointments rec- 
ommended by the Committee on Technical 
Committee Procedure and by the officers 
were confirmed and the existing members 
of all technical committees except those 
who have resigned or have been replaced 
were reappointed for the year 1945.46. 
(Revised committee lists will appear in 
the 1945 Year Book to be published as 
Part II of the October, 1945, QUARTERLY. ) 


12. The General Manager reported on 
war activities on the part of various mem- 
bers of the N.F.P.A. staff. 

13. Consideration was given to a com- 
munication suggesting that the N.F.P.A. 
join with other organizations in sponsor- 
ing a commercial standard on a method 
for testing the relative flammability of 
textiles used in wearing apparel. It was 
voted not to participate in the develop- 
ment of the present proposed commercial 
standard on testing methods, but that the 
Association should continue to keep in 
close touch with all developments in this 
field and that the Executive Office staff be 
authorized to render to the various organ- 
izations currently active in this field such 
assistance as may be practicable, and fur- 
ther to keep the membership of the Asso- 
ciation advised in respect to all significant 
developments in this field. 
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Postwar Municipal Fire Protection. 


By Percy Bugbee, 
General Manager, N.F.P.A. 


The devastating use of incendiary 
bombs and flame throwers in wartime has 
emphasized the destructiveness of fire. 
Severe industrial losses on the home front 
have resulted from great concentrations of 
values, speed up of production, the use of 
untrained employees, and the erection of 
large and poorly constructed buildings of 
huge areas which are inadequately pro- 
tected. In war time people seem to have 
a “‘take-a-chance’”’ philosophy which en- 
courages serious fire losses. A favorable 
factor, however, has been the education of 
millions through civilian defense activities 
in at least the elementary principles of fire 
waste control. What are some of the les- 
sons cities can learn from this wartime 
experience and what should municipal of- 
ficials do now to prepare for the postwar 
years in the fire field? 


Reduce Conflagration Hazard. 


The use of fire as a major weapon of 
this war has demonstrated that whole cities 
can be wiped out by fire unless they have 
been built to resist fire and conflagration 
by proper spacing of buildings and by 
good construction. The great majority of 
present-day American cities are much more 
vulnerable to fire destruction from air at- 
tack than are the cities of England or con- 
tinental Europe. Areas of American cities 
that are rebuilt after the war should con- 
tain wider streets, more parks and other 
open spaces. More space between build- 
ings and groups of buildings tends to 
make cities more livable and also makes 
bombing attacks by hostile air forces too 
expensive and too inefficient to make them 
worth while. 

The increase in the number of parking 
lots is a step in the right direction from 
the point of view of fire control. Likewise, 
the condemnation and removal of obsolete 
structures which have outlived their use- 
fulness and which are a constant menace 


as fire breeders is most worth while. This 
sort of activity might be valuable as a 
means of providing quick employment for 
returning veterans. Along with this re- 
moval of obsolete structures should go a 
program of removal, replacement, or re- 
pair of all wartime temporary construc- 
tion. Under the exigencies of the emer- 
gency many buildings have been erected 
without proper regard to the established 
standards of fire safety. This type of struc- 
ture should receive immediate attention in 
the postwar period if serious fires are to 
be averted. 

There have been more than one hun- 
dred serious conflagrations in the United 
States in the past 30 years, principally be- 
cause of congested areas of poor construc- 
tion, widespread use of wooden shingle 
roof coverings, and failure to protect seri- 
ous fire exposures between hazardous 
buildings. Long-range programs designed 
to eliminate conflagration possibilities in 
cities not only will make the country safer 
in possible future wars, but are sound city 
planning at any time. 

Postwar planning for fire control 
should include studies of existing water 
supplies and the possibility of providing 
additional static supplies for emergency 
use. The British have made effective use 
of the static water supplies scattered 
through their cities for the protection of 
important isolated industrial properties. 
In this country perhaps too much faith has 
been placed in municipal water systems to 
supply the necessary water under any and 
all emergency situations. 


Building Construction and Fire Safety. 

New developments in building con- 
struction undoubtedly will appear with 
great rapidity in the postwar period. 
There is much that cities can do in the 
direction of fire-safe and economical build- 
ing construction, utilizing all present and 
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new types of construction materials in ac- 
cordance with their respective suitability 
for their intended uses. Some construction 
materials which at present have properties 
making them unsuitable for certain uses 
may well be utilized under new and mod- 
ern techniques without sacrifice in fire 
safety. 

It is well to observe that the fire safety 
of a building does not depend alone upon 
its construction. Much more attention 
should be given to the combustibility of 
the contents and interior finish of build- 
ings and to the arrangement and subdivi- 
sion of combustible materials. All fire pro- 
tection engineers recognize the efficiency 
of automatic sprinklers, fire alarms, and 
first-aid fire extinguishing appliances. 
Many cities could be made much safer 
against fire and conflagration by a sympa- 
thetic and encouraging attitude on the 
part of city administrators toward the pro- 
tection of individual properties. For exam- 
ple, it appears that the officials of cities 


which levy a special annual charge or tax 


on buildings protected by automatic sprin- 
klers have failed to realize that the owner 
of such a building is helping to protect his 
community. 

A reduction in the fire and life hazard 
of public buildings, such as schools, hos- 
pitals and asylums, should be an immedi- 
ate postwar aim. It is hard to understand 
why so many cities and states are willing 
to house children or the aged and infirm 
in places that are seriously deficient in 
even the simplest forms of fire safety. A 
number of states, notably California and 
New York, have already taken steps to 
make an intelligent survey of public insti- 
tutions and to prepare and carry out a plan 
for their improvement from the fire safety 
point of view. Other states and cities 
should most certainly undertake similar 


activities. 


Building and Fire Prevention Codes. 


The modernization of local building 
and fire prevention laws is of real impor- 
tance in postwar seg The cause of 
fire safety could be greatly advanced by 
the elimination of obsolete and unneces- 


sarily restrictive laws now on the statute 
books, and the enactment of fire safety 
legislation appropriate to modern condi- 
tions, covering all matters in need of 
regulation in the public interest. Such 
action by cities will help secure proper fire 
safety with a minimum of inconvenience, 
expense and interference with business 
and other activities. Far too few municipal 
administrators realize the beneficial effect 
that sound building code requirements 
may have upon the safety, appearance and 
general welfare of the community. It is 
generally preferable for a city to retain an 
impartial outside expert to handle the 
drafting of a building code or revision of 
an obsolete code than to load the job on 
an already overworked city building in- 
spector or on an unpaid committee of ar- 
chitects and engineers. 


There has been a good deal of confused 
thinking about the lines of demarcation 
between building laws and fire prevention 
codes. The building law, administered by 
the building department, concerns itself 
primarily with structural safety, whereas 
the fire prevention code, administered by 
the fire department, concerns itself pri- 
marily with the hazards found in build- 
ings. In some cities the building depart- 
ment has jurisdiction over installation of 
fire extinguishing equipment, while in 
others the fire department has this author- 
ity. In either case close cooperation be- 
tween the two departments is essential. 
Comparatively few cities have fire preven- 
tion codes in effect, and in many cities one 
of the most important steps that can be 
taken in the fire field is the adoption and 


enforcement of such a code. 


The Fire Department. 


It is possible in this article to refer only 
briefly to some aspects of fire department 
facilities and services which will require 
attention after the war. 


Personnel. 

While there will be ‘‘vacancies” to fill 
after the war in many cities, several factors 
will make possible the more effective use 
of fire personnel, and in some cases enable 
the city to operate with fewer men than 





ERE 


000‘%P$ SSOT ‘ABA IapuN [[9A SI }I 99U0 BIg B Yons 
[01}U09 JouUBd ‘pazIT St A[ddns 10384 94} UeqA AjieMorzied ‘surver}s as0q queujiedep 11g *poz0edxe useq aavy 3qQSIUI se 3sey se jsn{ pouring 
‘91g Jo peaids 94} 0} JeuIeq Aue Zulyov] ‘BuIpying eure1y a19e-j[eY SIL “SET FS Judy uo Zuruing yu Zuryeys [ediorunu ‘ory ‘uoyARC eG L 


*jousnof ‘*@ ‘uoihog 


& 
_ 
n 
Z 
= 
9 
g 
~ 
< 
MM 
an 
x 
° 
a 
° 
a 
> 
< 
a 





"000‘008$ SSOoT ‘“SUIP[INg 24} Jo 10110}UI UapooM 294} YSn014} 214 Jo peoids ay} dos 
0} a[qissodurt sea 31 uaujiedep o1g jUsIoWa ue Aq Zuluueld aouvape azidsep ‘IZAQMOH “SPET ‘ES Wo1e Uo 31} vay} 9IN}dId UOTJOWM B JO YW}00q 
uorjoefoid 84} Iva9U pejie}S Al[eUy }1 a10Jaq SIvaA 10} ,,pIvOgyOvIG a4} UO 914 94} 343N0j,, pey JusURIedeg e11g ‘eMOT ‘gouepuedepuy ey 


*4914n0 72) £]10q 00719170 4 


& 
ty 
Pay 
= 
=) 
~ 
x 
al 
é 
3 
A 
O 
Z 


NDE 


INDEPE 








12 





before. The two-way radio, which will be 
made more readily available to fire de- 
partments, will enable a city to use a larger 
number of firemen for inspection work 
and other activities without serious delay 
in response to alarms. Elimination of non- 
essential positions and special details 
should also make more men available for 
regular duties. For example, there is no 
need to have two grades of chiefs (deputy 
chiefs and district or battalion chiefs) 
cover the same territory and do largely the 
same work. Where such officers are re- 
quired to respond to first alarm calls in a 
given territory, considerable confusion re- 
sults from each giving orders to various 
company operating units. In other words, 
in some cities district chiefs are a luxury; 
official papers and orders from headquar- 
ters can be transmitted directly to the 
operating units by teletype, radio or even 
by mail. Such a plan would also result in 
freeing for active duty those firemen who 
act as daily messengers to carry routine 
papers between companies and headquar- 
ters. 


Fire Stations. 

Fire departments in many cities could 
operate more effectively with fewer sta- 
tions and at the same time meet the re- 
quirements of the underwriters. Instead 
of exploring the advantages of consolida- 
tion, however, most cities have retained 
many poorly manned stations set up on the 
basis of horse-drawn equipment. The offi- 
cials of such cities could benefit from a 
study of the experience of cities which 
have been successful in reducing the num- 
ber of stations and in improving fire de- 
fenses. A department that modernizes its 
equipment but clings to poorly located and 
distributed stations will find itself serious- 
ly handicapped. 


Equipment. 

It seems likely that after the war fires 
may be extinguished without the great 
water damage that generally occurred in 
the past when apparatus of large pumping 
capacity was used in high value areas. 
This will be done mainly through the use 
of fog equipment which has proved so 
highly effective during the war. Pumping 
assemblies will break the water into fine 
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sprays for the rapid absorption of heat 
units, thus reducing temperatures of com- 
bustibles below ignition points without 
waste of cooling capacity. 


Through the proper use of specifica- 
tions cities can purchase standard appara- 
tus instead of incorporating fancy special 
equipments which in many cases almost 
doubles the cost of the equipment. Many 
cities are using obsolete apparatus because 
the fire chief has preferred to use all avail- 
able funds to buy one or two pieces, while 
the same money could have furnished a 
steady flow of needed replacements. All 
cities need to adopt a replacement schedule 
or budget for apparatus. 


Another matter in connection with 
equipment which many cities might do 
well to investigate is the type used in 
various parts of the city. There is no need 
to use heavy and unduly expensive fire ap- 
paratus in light hazard areas where the 
actual amount of fire duty is comparative- 
ly light. Companies in outlying residen- 
tial areas of cities should be equipped 
with comparatively light-weight, speedy, 
commercial truck-type pumpers which 
meet all of the underwriters’ requirements 
at a reduced cost. 


The use of improved equipment, such 
as water tank apparatus, automatic lad- 
ders, and 114-inch hose does away with 
the need of having four to six men handle 
a single hose stream. 


Fire Prevention. 

While police departments have taken 
advantage of the radio and have put men 
out on patrol duty, most fire departments 
continue to use only about 2 per cent of 
their manpower on fire prevention work 
and hold 98 per cent in the station house 
waiting for fire alarms that could be pre- 
vented through more intelligent use of 
manpower. Some fire departments that 
have put more men out on inspection work 
have reduced the number of calls by some 
50 to 75 per cent, and at the same time 
have arranged schedules so that there is no 
delay in answering alarms. In most cities 
at least half of the fire fighters could be 
doing constructive fire prevention work 
each day. The prevention of fires is a rela- 
tively much more useful and efficient fire 
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department function than the extinguish- 
ment of fires. 

Considerable work could be done in 
most cities in encouraging fire prevention 
activities by adopting the principle of 
holding responsible the person who has a 
fire resulting from carelessness. Another 
way to prevent fires from carelessness is 
through the education of children in the 
simple precautions necessary to prevent 
fire. There is no lack of good educational 
literature available for schools and colleges 
but many schools throughout the country 
still ignore the subject. Fire prevention 
education is an important item in planning 
for fire control. 

Perhaps the most effective way of pre- 
venting fires is through a regular dwelling 
inspection cr because by far the 
largest number of fires occur in homes. In 
several hundred cities the inspection of 
homes by firemen is carried out once or 
twice a year at no increased expense to the 
taxpayers and with remarkable returns in 
reduced hazards and losses and in in- 
creased good will to the fire department. 
Every fire department of any size should 
plan to undertake a home inspection pro- 


pram ona regular basis. 


Intermunicipal Arrangements. 

After the war there will probably be 
greater integration of fire protection facil- 
ities in metropolitan areas. Arrangements 
between two or more municipalities for 
the more effective use of available fire 
fighting resources are desirable to coor- 
dinate all equipment within any area to 
prevent possible conflagrations and to 
avoid unnecessary expense in personnel 
and equipment. The dispatch of appara- 
tus by municipalities to communities be- 
yond its boundaries, known as “‘outside 
fire service,” is a one-way rather than a 
reciprocal arrangement, and there seems 
to be a recent tendency for cities providing 
such service to place it on some sort of 
contract basis with a specific schedule of 
charges. Another type of cooperation 
known as “mutual aid” works both ways 
with the communities in the contract 
agreeing to help each other during times 
of distress. Mutual aid between fire de- 
partments is well recognized and has 


worked extremely well in certain areas of 
the country. Only through cooperative ar- 
rangements will many smaller communi- 
ties receive the benefits of good fire protec- 
tion service. It is possible that war emer- 
gency fire fighting ~—— may be al- 
located to unprotected rural areas after the 
war. 


Total Fire Defenses. 

The premium rates charged property 
owners by fire insurance companies are gov- 
erned in part by the quality of the fire pro- 
tection service as determined in the cities 
of over 25,000 population by engineers of 
the National Board of Fire Underwriters 
and in smaller cities by rating agencies. 
Municipal officials should make certain 
that everything reasonable has been done 
to get the best possible grading of the 
city’s defenses and the lowest insurance 
rates. 

Conclusion. 

After World War I there was a sharp 
increase in fire losses largely caused by an 
increasing number of fire hazards and 
lack of sufficient means of control over 
them. Combustible and volatile materials 
and new devices of a hazardous nature 
were put on the market faster than suit- 
able safeguards could be devised and en- 
forced. This experience may be repeated 
after this war, and municipal officials are 
responsible for anticipating fire hazards in 
their communities and for planning meth- 
ods of fire control. Increased emphasis 
should be placed on fire prevention work, 
on the better distribution of men and 
equipment, on the more effective organ- 
ization of the department and on improv- 
ing the city’s fire protection services. City 
officials should know what factors in the 
grading schedule have been most neglect- 
ed by the city and what the National 
Board or rating bureau engineers say the 
city should do to get an improved grading. 
Many cities will need to revise their build- 
ing codes and adopt and enforce fire pre- 
vention ordinances. Now is the time for 
the chief municipal administrator and fire 
chief to prepare a long-term postwar plan 
for improving fire protection services and 
reducing fire losses. 
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Incendiary Warfare on Germany. 
By James K. McElroy. 


Since the German Air Force initiated 
the first incendiary attacks on continental 
and British cities, many forces have com- 
bined to produce the levels of destruction 
by fire and high explosive which have 
been attained in the strategic bombing of 
German industrial targets by the American 
Air Force and in attacks on German in- 
dustrial and residential-commercial target 
areas by the Royal Air Force. For the first 
time in the history of warfare, the develop- 
ment of modern aircraft capable of lifting 
heavy bomb loads and carrying them for 
long distances has made large-scale fire 
destruction of industries and homes not 
only possible but predictable within rea- 
sonable limits. Aside from the loss of life 
which inevitably must result from the dev- 
astation now possible to produce almost 
at will, there are millions of the world’s 
citizens who live and work in cities and 
towns within bombing range who have not 
yet been exposed to a reasonably scientific 
reduction to smoking ashes or rubble of 
their property and means of livelihood. 
The full impact of this fact on the future 
peace of the world has yet to be felt. 

Peacetime fire engineering experience 
has been one of the many forces brought 
to bear on problems incidental to the suc- 
cessful effort of the Allied air forces to de- 
stroy or at the very least to immobilize in 
a large measure the German capacity to 
produce materials of war. It is obvious 
that in the interests of military security, the 
full facts regarding the usefulness of all 
engineering contributions in the design of 
aic offensives cannot be disclosed. V-E 
Day, however, permits the publication of 
that part of the story of the improvement 
of the war-born science of destruction by 
air power which involves the contribution 
of fire engineers. Statements herein are 
not likely to give aid or comfort to the 
Japanese enemy. American fire engineers 
have pens in the design and test- 
ing of incendiary weapons, in the analysis 


of targets of all types for their vulnerabil- 
ity to fire, and in the effectiveness of 
weapons in use operationally against all 
types of enemy targets. 


Development of Incendiary Warfare. 


Historically, the evolution of the de- 
struction by air power from the hit or miss 
methods used in the early days of air war- 
fare to the present level of performance 
has been to attack, evaluate the effective- 
ness of attack and prepare for the next 
attacks by applying lessons gained from 
previous attacks to the new estimate of the 
situation. British experience with the re- 
sults of early German Air Force attacks 
indicated that fire as a destructive agent 
was much more effective, weight for 
weight, than high explosives. Thus, the 
maximum use of fire as an offensive 
weapon in the modern sense has been a 
natural (though not at first an obvious) 
outgrowth of the British accumulation of 
fire damage data resulting from GAF at- 
tacks on British cities and industries since 
1940. 

As in Britain, the use of fire engineer- 
ing experience in this country during the 
early war was essentially defensive. In 
anticipation of the threat of incendiary 
attack on the United States, our fire engi- 
neering profession sought knowledge of 
British wartime fire prevention and pro- 
tection measures prior to our entry into 
the war, in order that adequate defensive 
preparations could be made here. British 
fire service and fire insurance organiza- 
tions, many of them N.F.P.A. members, 
contributed much to our defensive plan- 
ning by assisting American fire service of- 
ficials sent to England to study fire defense 
against air attack at first hand. In addi- 
tion, the personal friendships established 
through joint study of serious defensive 
problems were to have results of high 
value against the common enemy when 
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Official Photo U.S.A.A.F. 


Armament and radio equipment plant. Of ten large workshops, seven were totally 
destroyed and the remainder three-fourths gutted at the Weimar armament and radio 
equipment factory, near Jena, Germany, by the U. S. Eighth Air Force bomber attack 
August 24, 1944. Over 50 other installations of varying sizes were damaged severely. 
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Official Photo U.S.A.A.F. 

Erkner bearings hit. Varying degrees of damage are shown in this photo of the 
Nazi bearings plant at Erkner, a suburb of Berlin, after the daylight attack on March 
8, 1944, by Liberators and Fortresses of the U. S. Eighth Air Force. Taken after most 
of the debris had been moved away, the picture reveals roof damage and probable in- 
terior havoc due to fire, in three large machine shops, administrative sections dam- 
aged or destroyed and other installations burned out or gutted. 
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* 
ead sales U.S.A.A.F. 
Before: at Augsburg. Reconnaissance photo of important Messerschmitt works at 
Augsburg before attack on April 18, 1944, by Eighth Army Air Force heavy bombers. 


Official Photo U. s. A.A.F, 


After: at Augsburg. Severe damage to important buildings is shown in this 
reconnaissance picture after the Eighth U.S. Air Force attack on the Messerschmitt 
works at Augsburg April 13, 1944. Three round-roof hangars are destroyed; direct 
hits can be seen on large assembly shops, machine shops, warehouses and powerhouse. 
Ineffectually camouflaged concrete blast shelters are seen in the field adjoining the 
factory. Previously attacked on February 25, 1944, this assault was aimed at the 
rebuilt areas and to halt repair work. 
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American fire engineers returned to Eng- 
land to participate in the planning and 
evaluation of large-scale olen use of 
incendiary weapons by both the AAF and 
the RAF. 

As RAF power and, later, the power of 
the AAF turned to the offensive, the im- 
portance of choosing both target and 
weapon to produce the maximum damage 
to the German war effort was of para- 
mount interest to operational air force 
authorities. The complex offensive prob- 
lems were not easily resolved, although a 
mass of data from GAF attacks existed. 
Both American and British military and 
scientific authorities recognized the need 
for the application of peacetime fire engi- 
neering experience to their new problems. 
The services of American and British fire 
engineers were obtained; and these engi- 
neers worked in collaboration with air 
force operational research engineers, statis- 
ticians, mathematicians and others in an 
attempt to solve the problems of physical 
vulnerability and optimum density of 
weapon required to produce fire damage 
against German targets, which differed 
from the British and American in struc- 
tural, occupancy and protection conditions. 


The broad results of their efforts in the 
improvement of the use of fire as a weapon 
by the AAF and RAF were overwhelming- 
ly more effective than the best the GAF 
was ever able to direct against Britain and 
are common knowledge since the end of 
the European war. More — evalua- 
tion of physical target and weapon anal- 
ysis effectiveness must wait for the com- 
pletion of ground surveys of German in- 
dustrial and industrial-residential target 
areas, now in process of investigation by 
fire and structural engineers attached to 
American and British bombing research 
missions. It is clear, however, that the ap- 
plication of peacetime fire engineering ex- 
perience to the offensive use of fire, by 
whatever means induced, is profitable and 
valuable in the destruction of the enemy’s 
productive capacity. 

The objective of the fire engineers from 
the start of their work in the analysis of 
German targets was to assist both air 
forces in the production of maximum dam. 
age with the least operational effort. They 


hoped, by detailed analysis of the physical 
YY pee of the target, by the proper choice 
of weapon and density in relation to its 
physical vulnerability and from aerial 
photographs and intelligence sources, to 
be able to predict with reasonable certainty 
the damage which would result from air 
attack. 

The results of early RAF attacks on area 
targets in which industrial plants were 
located were convincing proof that large 
scale industrial fire damage by incendiary 
attack was possible, given vulnerability to 
fire in the target to begin with. When the 
AAF arrived in force in the European 
Theatre of Operations and daylight preci- 
sion attack against industrial targets was 
possible, the use of incendiary weapons by 
the AAF continued to increase as the 
progress of the air war against the Axis 
demanded, and as the targets required. 

AAF “precision” and RAF “‘area” oper- 
ational methods in the European Theatre 
lent themselves readily to a division of the 
study of the effects of fire into these two 
categories, though many of the factors in 
incendiary attack encountered in the in- 
vestigation and research were common to 
both: 


1. Physical vulnerability of the structure 

2. Combustibility of the contents 

3. Effect of the civilian fire-guard 

4. Effect of the public fire protection 

service 

5. Effectiveness of weapons 

6. Air force operational effort required 

Civil fire loss experience in both Eng- 
land and America suggested the basic im- 
portance of the combustibility of the struc- 
ture in the damage to be expected from 
fire. Early analysis of the physical struc- 
ture of German domestic and industrial 
targets (largely of masonry construction) 
showed that the effect of peacetime Ger- 
man building codes (some of them 50 
years old) on possible fire damage from 
Allied incendiary attack was to require the 
attacking force to compensate in weight 
of attack for the compartmentation of the 
target into fire divisions separated by 
parapeted masonry fire walls and air 
gaps. It was believed that the most impor- 
tant single factor in the determination of 
the structural vulnerability of industrial 
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connaissance photograph reveals the extent of fire damage in one section of the city. 
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buildings to fire damage was the combus- 
tibility of the roof. Subsequent analysis of 
fire damage to German industrial targets 
has proven that the original assumption 
was correct. Likewise, the most important 
single factor in the determination of the 
structural vulnerability of the domestic 
(area) target was the presence of parapet- 
ed fire walls, and large scale fire damage 
has resulted when attacks were of sufficient 
weight to offset in considerable degree the 
presence of the fire wall. 

Obviously the “area” target offered 
greater structural homogeneity to the at- 
tacking air force than did the “precision” 
target, though combination industrial- 
home industry-residential target areas 
were very common, as in the Japanese tar- 
get. In general, no two targets in either 
category were exactly alike. Thus, ana- 
lytical effort was at first concentrated on 
the determination of structural building 
type within broad combustibility classifica- 
tions (i.e., fire-resistive, non-combustible 
and combustible) and the size of fire divi- 
sion. Given the factors of combustibility, 
it was then possible to provide an answer 
as to whether or not the target under con- 
sideration might be expected to burn. It 
was found that most “‘precision’’ targets 
attacked by the AAF consisted of a mix- 
ture of structural building types. As high 
explosive weapons are known to be gener- 
ally more effective against fire-resistive 
buildings than incendiary weapons, the 
choice of the proper combination of high 
explosive and incendiary weapons to pro- 
duce the maximum damage to indus- 
trial productive capacity became a com- 
plex problem, which was more complex 
when combination industrial-residential- 
commercial targets were under considera- 
tion. Structural roof type is also a very 
important factor in the devermination of 
penetration characteristics required of 
various incendiary weapons. In this con- 
nection it is interesting to note that the 
first British and German incendiary 
weapons were designed with these struc- 
tural differences between the two coun- 
tries in mind. Our own M-69 incendiary 
weapon, now in use against Japan, was 
carefully designed to penetrate to just the 
right point to do the most good in Jap- 
anese structures. 


Incendiary Bomb Construction and 
; Design. 

In the design of incendiary weapons for 
specific purposes, great stress has been laid 
on the combustibility of contents of build- 
ings in the static trials of the various 
weapons. Ignition of contents is the only 
certain method of reaching the maximum 
destruction of the structure. It is obvious 
that picking ‘‘typical” target conditions for 
the static evaluation of the effectiveness of 
incendiary weapons prior to operational 
use. would be very difficult. In general, 
testing of bombs against domestic contents 
has properly tended to the conservative 
side, as it is considered impossible to re- 
produce in available test structures the 
wide range of furniture, bric-a-brac, etc., 
initially available as fuel to feed a fire orig- 
inated by an incendiary bomb. 

The contents of industrial targets varied 
from heavy machine operations, such as 
forge shops, steel mills and like incom- 
bustible contents, to paint shops, dope 
shops and other occupancies of highly 
combustible nature. Industrial fire preven- 
tion engineering experience has contribut- 
ed much to the proper application of con- 
tents combustibility factors in the con- 
sideration of fire damage to be expected 
from incendiary attack. A preliminary 
analysis of fire damage inflicted by the 
AAF and RAF on German industrial tar- 
gets indicates that the correlation between 
the predicted amounts of combustible con- 
tents and the fire damage initiated by in- 
cendiary weapons did, in fact, exist. 

Of considerable importance to postwar 
fire protection engineers was the early pre- 
diction and later confirmation that there 
would be German industrial targets com- 
posed of a hizh percentage of reinforced 
concrete structures with occupancies hav- 
ing a vety low degree of combustibility 
which offered no hope of fire damage to 
productive processes and thus were imper- 
vious to incendiary attack. On the other 
hand, contents of certain types of targets 
can be severely damaged by fire ignited by 
high explosives without the use of incen- 
diary weapons. High levels of physical fire 
damage to fire-resistive structures and non- 
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INCENDIARY WARFARE ON GERMANY. 


combustible industrial equipment have 
been obtained through the use of high ex- 
plosive weapons in the attack of oil re- 
fineries. 


Principles of Successful Incendiary 
Attack. 


It is now felt that to be successful, in- 
cendiary attack must overwhelm the civil- 
ian fire-guard by the use of sufficient high 
explosive or drive him underground for 
sufficient time to allow an incendiary 
bomb to initiate fire in contents or struc- 
ture. It is certain that the fire-guard is the 
first enemy of the incendiary bomb, and 
British records are filled with heroic ac- 
tions by fire-guards who saved their own 
and their neighbors’ lives and property. 
Incendiary attack on home industry-resi- 
dential-commercial areas limits the num- 
bers of fire-guards effectively available to 
those in the areas. As most industrial tar- 
gets require the combined use of high ex- 
plosive and incendiary weapons for a suffi- 
ciently high level of destruction to pro- 
ductive machinery and equipment, the 
fire-guard must have even greater courage 
to stay in the target area to attack fires of 
incendiary origin in the incipient stage. 
Automatic sprinkler equipment, in effect 
a peacetime fire-guard, has no effect if suf- 
ficient high explosive is used to fracture 
water mains, pressure and storage tanks, 
electrical fire pump connections, etc. 
There is evidence, however, to support the 
view that there is high probability that 
sprinkler systems will control fire resulting 
from pure incendiary attack if water sup- 
plies are not depleted. The overall effec- 
tiveness of the German fire-guard has not 
yet been determined, though mass destruc- 
tion of German industrial targets and cities 
would seem to indicate that AAF and 
RAF attacks have been of adequate inten- 
sity to have made his efforts relatively 
ineffective. 

In the design of incendiary attack, some 
calculation must be made of the opera- 
tional effort required to offset the effective- 
ness of the public and auxiliary fire pro- 
tection service. The mutual aid features, 
including standardization of equipment, 
which made the British National Fire Ser- 
vice so effective during the European war, 
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are known to have had their counterpart 
in Germany. Lack of water supply, rather 
than the number of pumps available, was 
considered to have been the primary factor 
in the early incendiary losses in Britain. 
There is not sufficient data available from 
the investigation now proceeding in Ger- 
many to make definite statements, though 
with the weight of AAF and RAF attack 
on German industrial targets and target 
areas it appears extremely doubtful that 
the German fire service was able to cope 
with the problem. It is to be hoped that 
the wartime experience of the British and 
the investigation of the effectiveness of the 
German fire services may prove useful in 
a determination of minimum standards 
and requirements of equipment, personnel 
and water supply distribution to handle 
large scale fire damage correlated with the 
physical fire vulnerability of various indus- 
trial, residential and commercial areas. So 
long as the threat of war exists and com- 
bustible building materials are in universal 
and economical use, no public fire protec- 
tion service in the world can afford to con- 
sider itself immune from the possibility 
that it might have to deal with the large 
scale use of fire as an offensive weapon. 
That the cost of adequate - protection 
against attack (if it is possible) will be 
tremendous is admitted. Much less money, 
spent to assure the future peace of the 
world, will relieve the fire services for im- 
proving their peacetime fire prevention 
and protection programs. 


Following the determination of the fire 
vulnerability of targets and target areas, 
and the consideration of probable effec- 
tiveness of the fire-guard and the public 
fire protection is the choice of the proper 
incendiary weapon. The development of 
both British and American incendiary 
bombs to the point where they are in effec- 
tive operational use against the enemy is a 
story of tedious and painstaking laboratory 
research and test. The Chemical Warfare 
Service, the Office of Scientific Research 
and Development and British technical 
agencies have worked independently and 
in collaboration to provide effective incen- 
diary weapons. Contrary to the popular 
conception that there is a perfect all-pur- 
pose incendiary bomb, there is no bomb 
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almost entirely by fire. 
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that does not have one or more important 
features which others do not. Technical 
research is bound to advance the knowl- 
edge and improve the design of incendiary 
weapons when complete weapon effective- 
ness data are available from ground surveys 
of damage in Germany. However, it is 
true that certain bombs now available more 
nearly approach universal use against a 
wider physical range of targets than others. 


Comparative Details of U. S. Bombs. 

Recent release, through military chan- 
nels, of details of design of incendiary 
weapons at present in production makes it 
possible for this issue of the QUARTERLY 
to list U. S. bombs with part of the com- 
parative details: 


M-50—Weight, 3 Ibs. 9 ozs.; weight of mag- 
nesium, 1.1 lIbs.; heat liberated, 13,000 Bru.; 
striking velocity, approximately 475 ft./sec.; 
penetration, up to and including 4” reinforced 
concrete; number in cluster, 110. 

M-69 — Weight, 6.2 lbs.; weight of fuel 
(gelled gasoline, tail ejected), 2.6 lbs.; heat 
liberated, 44,000 Btu.; striking velocity, approx- 
imately 225 ft./sec.; penetration, up to and in- 
cluding 3” concrete, not reinforced; number in 
cluster, 38. 


M-74—Weight, 8.4 lbs.; weight of fuel (so- 
called “goop” mix, tail ejection), 2.8 lbs.; heat 
liberated, 38,000 Btu.; striking velocity, ap- 
proximately 250 ft./sec.; penetration, up to and 
including 3” concrete, not reinforced; all-ways 
fuse provided; number in cluster, 38. 

M-47—Weight, 70 Ibs.; weight of fuel, ap- 
proximately 40 lbs.; heat liberated, 670,000 
Btu.; striking velocity, approximately 760 
ft./sec.; penetration, 5” reinforced concrete; not 
clustered. 


M-76—Weight, 473 lbs.; weight of fuel, 175 
Ibs.; heat liberated, 2,210,000 Btu.; striking 
velocity, approximately 1000 ft./sec.; penetra- 
tion, up to and including 12” reinforced con- 
crete; not clustered. 


Conclusions. 


In the final analysis, the actual fire dam- 
age inflicted on the enemy must result 
from the delivery of the proper bombs on 
the target or target area. As targets differ 
between those familiarly known as “‘preci- 
sion” and “‘area’’ targets, so do operational 
methods of attack differ. These methods 
are quite properly military secrets. AAF 
and RAF methods have been successful in 
all theatres of war and have immeasurably 
improved, as have the design and develop- 
ment of weapons, the analysis of targets 
and the choice of weapons. 

Regardless of the outcome of present 
studies of the overall effect of Allied 
bombing on the German war economy, the 
Allied air forces have proved that joint 
effort by all technical engineering person- 
nel and operational authorities can pro- 
duce physical damage of terrific propor- 
tions, and in all this the fire engineering 
profession has played its part. 

As fire protection and prevention les- 
sons to be learned from the offensive use 
of fire as a military weapon become avail- 
able and the security situation permits, the 
N.F.P.A. will continue to make available 
to its members through its publications 
the factual story as it can be unfolded to 
the public. 





FIRE SAFEGUARDS FOR MAGNESIUM. 


Fire Safeguards 


The rapid development of the use of 
magnesium during the war period has 
brought many new problems of fire pro- 
tection. Further experience and research 
are needed before these oe can be 
fully solved, and standard practices for fire 

revention and fire protection finally es- 
tablished. It seems Lae, however, at 
this time to present the information on 
magnesium fire protection now available, 
to supplement and bring up to date the 
information on this subject previously 
published.* Like other fire hazards that 
have been introduced with new develop. 
ments in industry, there seems no reason 
why the fire and dust explosion hazard of 
magnesium cannot be controlled through 
the intelligent application of the recog- 
nized principles of fire safety. Magnesium, 
however, has involved a special problem 
because of its unusual characteristics, call- 
ing for modification of ordinary techniques 
of fire extinguishment. This subject has 
been considered by committees and by 
many members of the National Fire Pro- 
tection Association and the opinion in the 
fire protection fraternity as to the best 
methods of handling magnesium and ex- 
tinguishing magnesium fires is gradually 
becoming crystallized. It is to the best in- 
terests of the industry itself to see that the 
introduction of magnesium in new uses 
does not bring such a marked increase in 
fires and explosions as to interfere with 
the use of this inherently valuable mate- 
rial. Some of the leaders in the industry 
have already recognized the need for 


*Previously published articles in the QuarR- 
TERLY dealing with magnesium include the fol- 
lowing: “Magnesium and Its Alloys,” H. S. 
Hirst and A. B. Guise, October 1940, p. 125; 
April 1941, p. 374; “Pitch for Extinguishing 
Magnesium Fires,” Hylton R. Brown and Irving 
Hartman, January 1942, p. 226; “Tests on 
Large Magnesium Fires,” January 1945, p. 219. 

Members have also had available upon re- 
quest “Report of Tests on Control of Magne- 
sium Fires with Sprinklers,” issued in Septem- 
ber 1944 by the Factory Insurance Association 
and the National Board of Fire Underwriters. 


for Magnesium. 


proper precautions wherever magnesium 
is employed, but there is still much to be 
done in this field. 

The public generally regards metals as 
non-combustible, basing their opinion 
upon long-time experience with iron, cop- 
per, lead and other common metals. Mag- 
nesium has in many cases perhaps been 
put into use in place of some of these 
other metals without any realization on 
the part of the user that it has entirely 
different fire characteristics and must be 
treated accordingly. As a matter of fact, 
magnesium is by no means the only metal 
that will burn. Iron and steel will burn at 
elevated temperatures. When in a finely 
divided state as, for example, in steel 
wool, the metal iron may be ignited by a 
match or spark. Finely divided lead espe- 
cially prepared will ignite spontaneously 
on exposure to the air. Magnesium thus 
differs from other metals not so much in 
respect to the fact that it will burn, but in 
respect to the conditions under which it 
may be ignited and burn. A full under- 
standing of these conditions is essential to 
the safe use of magnesium in industry. 


Magnesium Incendiary Bombs. 


Magnesium incendiary bombs gave 
magnesium a degree of general publicity 
far greater than that accorded any other 
new product in recent years. In some re- 
spects this publicity may have been con- 
sidered unfortunate by the industry as it 
tended to fix in the public mind the idea 
that magnesium is an incendiary material 
and that fires in it are attended with a con- 
siderable degree of personal hazard. On 
the other hand, this publicity had the ad- 
vantage of familiarizing the public with 
the existence of magnesium, giving a 
healthy respect for fire and fixing in the 
minds of thousands of air raid wardens 
the idea that while burning magnesium is 
a special type of fire, it is not difficult to 
control if attacked promptly by any one of 
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a number of different extinguishing meth- 
ods. Recent tests and experience indicate 
that magnesium fires in many cases can be 
extinguished by the use of water properly 
applied. 
While some may regret the wartime 
publicity on the burning characteristics of 
magnesium, it must be recognized that this 
publicity has had its effects and that the 
industry is well advised to adopt as its 
ublic relations policy a frank acceptance 
of the fact that magnesium will burn. No 
attempt should be made to conceal the 
burning characteristics of magnesium, but 
rather attention should be focused upon 
proper methods of handling magnesium to 
minimize the possibility of the occurrence 
of fire and the use of proper fire extin- 
guishing techniques in case of fire. With 
a full understanding of the characteristics 
of magnesium and with continuing re- 
search and development in this field, the 
fire hazard characteristics of magnesium 
should present no more of a problem than 
in the case of many other materials in 
common use which are inherently combus- 
tible, but which can be used with reason- 
able safety where proper precautions are 
observed. 


Fundamentals of Fire Safety. 


While magnesium has burning charac- 
teristics that differ from those of many 
other materials, the fundamental consider- 
ations are substantially the same as with 
any combustible material, although the 
penalties for neglect of the fundamentals 
of fire safety may be more severe in the 
case of magnesium. The most important 
single principle and the one which, disre- 
garded, explains a large proportion of our 
national fire waste, is the elementary con- 
ception of subdividing materials so that 
in case of fire the amount of fuel at any 
one location will be limited. This is not 
merely a question of not putting too many 
eggs in one basket. It is also a matter of 
not having too much fuel in one place 
which if ignited might cause damage else- 
where. The tendency in modern industry 
is towards increasingly large-scale opera- 
tions, and unless watched from the point 
of view of fire safety this is very apt to 


lead to placing too much combustible ma- 
terial in a single building subject to one 
fire. If the thought of separation of com- 
bustible materials into reasonably small 
units is constantly kept in mind, it is al- 
most always possible to achieve this ob- 
jective without any undue interference 
with mass production methods. 

Any combustible material will ignite 
and burn more readily when in a finely 
divided state than when in a solid mass. 
A familiar example of this is ordinary 
wood which will burn very readily in the 
form of shavings but is difficult to ignite 
when in the form of a large timber. When 
the wood is pulverized, as in the case of 
wood flour, it is subject to dust explosions 
when mixed with air. Magnesium has ex- 
actly the same characteristics as apply to 
practically all combustible materials. 


Magnesium differs from most combus- 
tible materials in respect to its heat con- 
ductivity, which affects the relative ease of 
ignition. To ignite any material, it must 
be brought up to its ignition temperature 
by some heat source. In the case of mag- 
nesium, the high heat conductivity tends 
to carry away heat from any point exposed 
to a small flame or other source of heat 
and retard the development of high tem- 
peratures in the metal. This explains the 
difficulty of igniting any large piece of 
magnesium by a small source of heat. 

Combustion calls for three conditions 
— a temperature high enough to cause 
ignition and maintain burning, a supply 
of oxygen and, of course, a supply of the 
combustible material as fuel. Fire may be 
extinguished by eliminating any one of 
the three links in the chain, that is, by 
cooling, smothering, or removing the com- 
bustible material. In this, magnesium fol- 
lows the pattern of other combustible ma- 
terials, but differs from ordinary mate- 
rials in that its affinity for oxygen is so 
great that it can take its oxygen for com- 
bustion from water or from other mate- 
rials containing combined oxygen as well 
as from air. When the oxygen from water 
combines with magnesium, hydrogen is 
released which furnishes additional fuel. 
It is this property of magnesium which 
complicates the extinguishing problem, 
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but these difficulties can be overcome 
either by smothering with specially pre- 
pared materials which are substantially 
inert to magnesium, or by cooling with 
water applied at a sufficient rate so that 
heat is taken away by the water faster than 
it is generated in the combustion, thus de- 
creasing the temperature of the burning 
metal to the point where the fire eventual- 
ly goes out. Incidentally, magnesium and 
various other materials can burn in an 
atmosphere of chlorine just as in an 
atmosphere of oxygen, and burning mag- 
nesium will remove combined chlorine 
from various compounds just as it will re- 
move oxygen from water. This explains 
why carbon tetrachloride is not a suitable 
extinguishing agent for magnesium fires. 
Similarly, magnesium can burn in an at- 
mosphere of carbon dioxide, and under 
fire conditions will combine with nitrogen. 
Thus the common forms of inert gas pro- 
tection are not effective for magnesium. 

Many finely divided combustible mate- 
rials in the presence of a certain amount of 
animal or vegetable oil and moisture will 
heat spontaneously, the heating under cer- 
tain conditions gradually building up to 
the point of ignition. The spontaneous 
heating of fine magnesium scrap is thus 
not essentially different from the spon- 
taneous heating of a good many other com- 
mon combustible materials, except that 
the high heat conductivity of magnesium 
is a favorable factor tending to reduce the 
spontaneous ignition hazard. 

Good housekeeping is one of the most 
important of all fire prevention measures, 
and is absolutely essential wherever mag- 
nesium is stored or handled in any form. 
Good housekeeping includes immediate 
removal of waste and all unnecessary com- 
bustible materials, orderly procedures in 
storage and handling of all materials in 
process, and proper maintenance of all 
equipment. If combustible packing mate- 
rials are allowed to remain in the building, 
they may furnish the kindling to ignite 
magnesium parts which by themselves 
would not be ignited by matches, careless- 
ly discarded smoking materials, chance 
sparks or other small sources of heat. 
Many other standard measures of fire pre- 
vention and fire protection are applicable 


to buildings where magnesium is stored 
and handled, just as in the case of any 
other occupancy, but it is not within the 
scope of this article to discuss such general 
features which are covered in detail in the 
various publications of the National Fire 
Protection Association and which should 
be a matter of general knowledge. 


Magnesium Dust. 


Magnesium, like aluminum, when in 
the form of dust, presents the most acute 
hazard. It is subject to particularly violent 
dust explosions, and where there is any 
quantity of magnesium dust in suspension 
in the air any ne fire is likely to re- 
sult in an immediate explosion with no 
opportunity for fire fighting. The problem 
of magnesium powder or dust has been 
considered in detail by the N.F.P.A. Com- 
mittee on Dust Explosion Hazards, which 
has developed a comprehensive code for 
the prevention of explosions in magnesium 
powder or dust. 

Ordinary type dust collectors should not 
be used for removing magnesium dust. A 
special dust collecting system should be 
employed which utilizes a water spray 
nozzle to knock down the dust so that it 
can be carried away as a sludge. 

It is of particular importance that the 
dust particles be wet by a spray as close to 
the grinding wheel as possible. Dry ducts 
leading to a water wash collector are ex- 
tremely hazardous from the explosion 
standpoint and present a severe hazard to 
personnel if more than one grinding wheel 
is connected to one duct. 

Good ventilation should be provided to 
remove the hydrogen which is formed. 
The sludge should be collected in drums 
and frequently disposed of by mixing with 
about 4 or 5 parts of weight of sand or dirt 
and burying in a dump, or by burning un- 
der carefully controlled conditions in a 
safe location. The sludge should not be 
allowed to stand in the half-wet condition, 
as a reaction between the magnesium and 
water might cause the temperature to rise 
to a point where ignition could occur. The 
amount of magnesium alloy involved and 
the hazard connected with the grinding 
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process do not warrant attempts to reclaim 
magnesium dust. 

Grinding wheels for use with magne- 
sium and its alloys should not be used for 
other metals, and frequent cleaning around 
the grinding operation is essential to pre- 
vent accumulations of dust. 


Machining Operations. 


The most important single recommen- 
dation in connection with machining of 
magnesium parts is to maintain cleanli- 
ness, remove turnings and scrap promptly, 
and not allow any accumulation of such 
waste materials to remain around the ma- 
chine, for to do so invites fire. If a fire 
should occur it can usually be extinguished 
with little damage if there is no appreciable 
amount of exposed magnesium scrap or 
turnings in the vicinity 

Most fires in connection with machining 
magnesium are caused by friction between 
the tool and the work. Keeping tools 
sharp, particularly on high speed finish- 
ing cuts, is an important fire prevention 
measure. If a cutting oil is needed, a 
mineral oil is preferable. No water or 
water emulsions should be used in machin- 
ing operations. 

Experience shows that automatic sprin- 
kler systems as commonly installed in ma- 
chine shops furnish effective protection 
and should by no means be removed when 
magnesium machining operations are in- 
troduced. Sprinklers on a magnesium fire 
may have the immediate effect of accelerat- 
ing combustion, but they will keep the sur- 
roundings cool and prevent spread of the 
fire. 


Foundries and Heat Treating. 


Where foundries, die casting operations 
and heat treating furnaces are located in 
properly designed, fire-resistive buildings 
with nothing in the area to burn except 
the magnesium, fire safety should not pre- 
sent too difficult a problem. The principal 
adverse experience with fires in these pro- 
cesses has been where they were located in 
buildings of combustible construction or 
with wooden roofs where a magnesium 
fire may ignite the wooden structure. In 
the case of a burning wooden roof over a 


ladle of burning magnesium, the only ef- 
fective way to attack the roof fire is with 
water. The water used on the roof falling 
on to burning magnesium will accelerate 
combustion and will cause a violent explo- 
sion if it falls into a ladle of molten metal, 
just as water in molten metal of any kind 
will cause an explosion. If on the other 
hand, the roof is of non-combustible con- 
struction, it cannot be ignited and the only 
problem presented is the burning magne- 
sium itself, which should not be difficult 
to smother, using special extinguishing 
powder provided for the purpose. 

In the case of heat treating furnaces, 
accurate temperature control is most im. - 
portant. The normal heat treating tem- 
peratures approach rather near to the igni- 
tion temperature of magnesium and if the 
heat is not properly regulated it is easy to 
raise castings to the ignition temperature. 
Uniform temperature control throughout 
the furnace is particularly important to 
prevent the development of local hot 
spots. 

Maintenance of an atmosphere of 1% 
sulphur dioxide in the heat-treating fur- 
nace partially prevents ignition of magne- 
sium alloy parts, probably by the forma- 
tion of a magnesium sulphide film over 
the surface of the pieces. Sulphur dioxide, 
however, is not considered effective as a 
fire extinguisher for burning magnesium. 

Tests made with sulphur dioxide at- 
mospheres on burning magnesium alloy 
turnings showed that burning increases 
over the rate in still air. However, in- 
dustrial fire experience indicates that 25% 
of the charge in a furnace may be recov- 
ered as melted scrap from the floor of a 
furnace which has been flooded with sul- 
phur dioxide when the charge ignited. 

For effective fire extinguishment, fur- 
naces must be as nearly airtight as possible. 
Usual types of heat treating furnaces do 
not ordinarily come within this classifica- 
tion and should be given special attention 
before being used for magnesium. It is 
said that fires in reasonably tight furnaces 
have been extinguished by throwing a 
large quantity of waste soaked in high 
flashpoint oil on the floor of the furnace 
and sealing furnace openings. The gases 
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from the oily waste smother the magne- 
sium fire. Bituminous coal, although never 
tested as far as is known, should be effec- 
tive also for furnace fires and would be 
somewhat safer to handle than oil. One 
case has been reported where helium was 
used unsuccessfully, which was probably 
due to its use a considerable time after 
start of the fire, and a leaky furnace. 
Helium should be effective in a tight fur- 
nace, but until recently it has not been 
available in any quantity, and there has 
been little experience with its use. Argon 
is another gas, inert to magnesium, that 
should be effective. These inert gases are 
relatively expensive, but their use may be 
found to be well justified under some con- 
ditions. 


The heat treating temperatures ordi- 
narily are from 730° F. to 780° F., and at 
temperatures below the latter figure mag- 
nesium alloy castings may be held for long 

eriods without ignition. Ignition has 
See reported when furnace temperatures 
have been in excess of 800° F. 


Storage. 


Although finely divided magnesium 
alloy will ignite readily, larger pieces such 
as castings and billets do not ignite except 
when heated for a considerable period of 
time to temperatures of from 800° to 
1100° F., depending upon the composition 
of the alloy used. Accordingly, although 
storage of such material should be in a 
non-combustible building away from other 
more readily combustible material, storage 
in an ordinary sprinklered building is rea- 
sonably safe because of the probability that 
any fire in other contents or involving the 
building construction will be extinguished 
before there is sufficient heat to ignite the 
magnesium. 


Fire Extinguishment. 


In a basic study of the problem of fires 
involving magnesium or its alloys, in 
foundries, machine shops and warehouses, 
it appears that the matter of ge impor- 
tance is the minimizing of damage to 
structures, equipment and materials other 
than magnesium. The extinguishing of 
burning magnesium is important, but it 


should be considered as secondary to the 
protection of other property. 

So much publicity has been given to the 
danger of the use of water on magnesium 
fires, with the attendant production of 
hydrogen in a reaction of explosive vio- 
lence, that there has been a general reluc- 
tance on the part of fire fighters to use 
water in areas where magnesium is burn- 
ing, and as a result there have probably 
been some cases where losses have been 
much larger than might have occurred if 
water had been used with due discretion. 
Perhaps the most important conclusion 
that can now be drawn is that automatic 
sprinkler protection has definite value in 
areas where magnesium parts are being 
machined. While small fires in magne- 
sium are commonly extinguished by the 
use of special powders provided for the 
purpose before there is sufficient heat to 
open sprinklers, sprinklers will operate if 
the fire is not promptly controlled by other 
means and protect the building as a 
whole. Water from sprinklers may have 
the immediate effect of intensifying the 
combustion of magnesium chips, but the 
fact remains that sprinklers are effective 
in preventing the spread of fire, and water 
from sprinklers absorbs heat and mini- 
mizes heat damage to machine tools. The 
rather spectacular effects of a water spray 
on burning magnesium do not by any 
means necessarily indicate the relative 
severity of the fire damage. 

There has been some confusion about 
magnesium fires owing to the fact that 
there is a wide variation in the burning 
characteristics, depending upon the form 
of the magnesium. The recommendations 
for the handling of magnesium in one 
form may not apply at all to fighting fires 
in magnesium in some other form. For 
purposes of fire fighting, three entirely dif- 
ferent situations must be considered: one, 
where there is a large quantity of magne- 
sium dust present; the second, where solid 
magnesium parts are involved; and the 
third, where molten magnesium is han- 
dled in foundries. 

The great bulk of the use of magnesium 
is where solid magnesium or magnesium 
alloy castings, machine parts, etc., are 
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machined, stored or handled. Here the 
hazard depends not only upon the quan- 
tity of magnesium present, but more par- 
ticularly upon the size of the parts. Large 
magnesium castings are not easy to ignite. 
When burning, they can readily be extin- 
guished by the use of water to cool the 
magnesium below its ignition tempera- 
ture, if attacked before too large a quan- 
tity has been involved. Fine magnesium 
turnings, on the other hand, may be ignit- 
ed readily, and under some conditions 
very fine material in the presence of water 
may ignite spontaneously. The experience 
seems to show that although water does 
have the immediate effect of intensifying 
any magnesium fire and may result in ex- 
plosions of more or less force, this should 
not be allowed to interfere with the use of 
water in a situation where water would 
otherwise be applied for the extinguish. 
ment of a general building fire. 

While recent tests on the handling of 
magnesium fires indicate that there is a 
difference of emphasis in respect to recom- 
mendations pertaining to the use of water, 
there appears to be no fundamental dif- 
ference of opinion. The Chicago Fire De- 
partment in December, 1943, had an ex- 
perience with fire in a magnesium foundry 
which was successfully handled with 
water. This focused attention upon the 
importance of securing further informa- 
tion for the benefit of fire departments 
confronted with practical problems of 
fighting magnesium fires in various types 
of war industries. Chief Anthony J. Mul- 
laney of the Chicago Fire Department 
thereupon conducted a series of tests which 
showed to the satisfaction of the Chicago 
Fire Department that they should have no 
hesitancy in using hose streams on fires 
where magnesium castings or machine 
parts are involved. Later tests also demon- 
strated the possibility of controlling fires 


in ladles of molten magnesium by means 
of a fine water spray carefully applied. 

A summary of these tests, as well as 
other experiments, is contained in a pam- 
phlet published by the National Fire Pro- 
tection Association entitled ‘Fighting 
Magnesium Fires.’”” Where magnesium 
fires are promptly discovered and can be 
attacked in an incipient stage, there are 
special extinguishing agents available 
which have proved very successful in han- 
dling such fires without any explosive 
effects or incidental damage. These are 
the several powders consisting of graphite, 
pitch and certain proprietary powdered 
materials. 

The fire problem presented by spills of 
molten metal from crucibles, ladles and 
similar containers is one which can be 
handled by covering with dry molding 
sand, which is usually readily available, or 
by the use of special extinguishing pow- 
ders provided Se this purpose. This oc- 
currence is not uncommon in foundries 
and is not usually considered serious un- 
less other combustibles are involved. 


There is one favorable factor in fighting 
magnesium fires — the fact that the aver- 
age magnesium fire (if no other materials 
are involved) burns rather quietly and 
produces no toxic smoke or gases, and 
thus it is often possible to approach the 
fire fairly closely to survey the situation 
and to direct fire fighting operations along 
the most effective lines. However, if water 
is present, the magnesium burns violently 
and close approach is impossible. Like- 
wise, if the magnesium is burning on a 
concrete floor there may be spattering of 
the fire owing to moisture or the effects of 
combined oxygen in the concrete. And if 
the magnesium is in the form of dust a 
flash fire or explosion may occur before 
there is time for any fire fighting. 
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1. Main precaution is to keep chips at minimum. Workers 
Sweep up and shovel chips into drums with tight covers (not 
shown here) kept at machines. 
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at the Pratt and Whitney Division, United Aircraft Corporation. 


Through the courtesy of the Pratt and Whitney Division of United Aircraft Cor- 
poration, we show the methods they have developed and used very successfully to prevent 
and control fires in magnesium. 

Of special interest is the method for handling fires in small quantities of chips at 
machines by using asbestos powder. It should be noted, however, that this powder is not 
used as an extinguishing agent, but rather for its blanketing effect. Various other materials, 
such as sawdust-talc mixtures, clean iron filings and particularly the special commercial 
powders for extinguishing fires are being used in other plants. 


2. Drums are collected by small trucks several times a day 
and stored in an isolated area or in the yard until trucked 
away. 
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3. Operators are trained 
by the use of a dummy 
machine set up in yard. 
The burning chips make a 
hot persistent fire, which 
is covered with asbestos 
powder. This blankets 
rather than extinguishes 
the fire. 


4. The slow-burning 
mixture is shoveled inte 
a drum, which is placed 
on a skid and hauled 
away. In an indoor fire, 
the drum would be taken 
out and dumped. 


5. A typical fire-fight- 
ing station. Drum con- 
tains powdered asbestos. 
Note skid, asbestos gloves 
and “keys” (used to tilt 
and roll hot drum on to 
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6. A typical oil-cutting 
operation. Water emul- 
sion oils should not be 
used, as chips burn more 
intensely when wet. 


7. Smoothing a small 
casting on a belt sander. 
The dust is drawn into a 
water-wash collector and 
later removed as sludge. 


8. A safe casting stor- 
age. Building is incom- 
bustible, with automatic 
sprinklers. Castings are 
stored in piles of moder- 
ate size. 


Photographs—Pratt & Whitney, Div. United Aircraft—Factory Mutuals. 
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Typical Magnesium Fires — 1942-1945. 


The following list of fires involving magnesium reported to the N.F.P.A. Department of 
Fire Record is presented as typical of current fire experience. This is not intended as a com- 
plete record; many additional fires controlled in their incipiency by the use of special extin- 
guishing powders or by other means have involved little or no loss and have not been re- 
ported through the usual channels. A record of prior fires was published in the Quarterly 
for April, 1941, page 384, and in the revised reprint of the article “Magnesium and Its 
Alloys,” by H. S. Hirst and A. B. Guise, published by the N.F.P.A. in October, 1942. 


April, 1942, Cleveland, Ohio. Magnesium Smelt- 


ing. 

A pe fire started in the magnesium smelt- 
ing building, which was of corrugated iron con- 
struction with earth floors. One or two gas 
heated melting pots were set on metal legs 
above the floor. The bottom fell out of one of 
the pots and contents dropped on the floor. The 
workmen left the building and let the material 
burn itself out. Damage was about $50,000. 


April 4, 1942, San Francisco, Calif. Magnesium 
Plant. 

Fire, which started from an overheated bear- 
ing on a high-speed magnesium-grinding ma- 
chine, flashed through this plant, igniting mag- 
nesium dust gathered on roof rafters. The build- 
ing was not sprinklered. An employee operated 
a public fire alarm box and firemen used eight 
hose streams. The fire extended through the 
roof, causing considerable damage. 


June, 1942, Cleveland, Ohio. Magnesium Smelt- 


ing. 

A onealiee of magnesium melting pots were 
set over one concrete pit, which contained gas 
and air connections and supports for pots. One 
pot broke and let molten magnesium into pit. 
There was some water in the pit, causing the 
magnesium to explode. Loss was considerable. 


Aug. 5, 1942, Bendix, N. J. Airplane Accessory 
Manufacturing. 

Fire occurred in a one-story brick building 
making instruments for planes. Employees dis- 
covered the fire in a large melting pot for mag- 
nesium when a crack developed in the pot, caus- 
ing some of the molten magnesium to come in 
contact with the burner. A hot fire resulted but 
was confined to the pot. The brickwork at the 
pot and the electrical controls were damaged, 
with some magnesium lost. This pot holds 
about 2000 pounds of magnesium and is the 
largest one at the plant. A large amount of soap- 
stone and special extinguishing powder was 
used to extinguish the fire. Loss: $800. 


Aug. 6, 1942, Aberdeen, Wash. Magnesium 
Plant. 
Breakdown of a grinding machine caused a 


part to fall on rollers, striking a spark which 
ignited magnesium dust, causing an explosion. 
Production was delayed two weeks. Loss: 
$5000, according to newspapers. 


Aug. 7, 1942, Bendix, N. J. Magnesium Foundry. 

Fire occurred in a magnesium foundry area 
of a one-story brick plant building where air- 
plane accessories were being manufactured. 
Exact cause is unknown, but possibly magne- 
sium dust on the racks used to place castings in 
oven became ignited, or oil on the bearings of 
the conveyor carrying castings to oven may have 
ignited. Fire was confined to the machine, with 
moderate loss. 


Sept. 3, 1942, Carnegie, Pa. Magnesium Plant. 

Fire occurred when magnesium billets were 
being pulverized in a one-story frame lean-to 
adjoining another plant building. It is believed 
that a spark from some foreign substance in the 
machinery ignited the magnesium. The fire de- 
partment used three hose streams, but the lean- 
to was completely destroyed. Loss: $2670. 


Sept. 22, 1942, Malden, Mass. Magnesium Plant. 

A one-story frame magnesium milling shed 
was totally destroyed by fire which occurred 
when an electric spark from a vibrator ignited 
180 pounds of magnesium powder. Usual diffi- 
culties in fighting a magnesium fire were en- 
countered by firemen, who used two hose 
streams to protect exposures until milling shed 
was consumed. Hose streams were then played 
into burning magnesium powder until it was 
consumed. 


Oct. 16, 1942, Buffalo, N. Y. Machine Shop. 

A small fire occurred in a one-story building 
when magnesium shavings ignited while a small 
magnesium casting was being machined. Shav- 
ings were overheated by high speed of milling 
machine. An employee used a carbon tetra- 
chloride extinguisher on the fire, but the blaze 
was controlled by application of sand kept at 
machine for this emergency. Damage by fire 
was slight. 


Dec. 14, 1942, Los Angeles, Calif. Magnesium 
Plant. 

A one-story brick and concrete foundry mak- 
ing magnesium alloy castings for airplanes was 
severely damaged by fire which swept rapidly 
through the building. A workman was inserting 
the plug of an electric drill in a socket above a 
work bench in the buffing and cleaning room 
when a sudden flash ignited magnesium dust 
from the buffing and grinding machines. Wired 
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glass windows melted from the heat. Automatic 
fire doors checked spread of flames to foundry 
and furnace rooms. Twelve hose streams were 
used to flood fire and protect exposures. Mould- 
ers sand was used to erect dykes to prevent 
water from reaching magnesium furnaces. Loss: 
$43,600. 


Jan. 22, 1943, Carnegie, Pa. Magnesium Plant. 
Experiments with magnesium in a ball mill 
were being carried on in the grinding and mix- 
ing room, in an endeavor to meet government 
specifications for magnesium powder. A ton of 
magnesium had been placed in the mill to be 
pulverized. The mill was stopped at intervals 
for examination. During one of these intervals 
an explosion occurred which blew off the roof, 
killing one employee and injuring three others. 
Volunteer fire departments were called and con- 
trolled the fire in 114 hours with hose streams. 
No water was played on the burning magnesium 
in the ball mill, which was back in operation a 
few hours after the fire. The building was not 
equipped for such hazardous operation and 
cause is blamed on carelessness. Loss: $6000. 


Jan. 30, 1943, Buffalo, N. Y. Metal Working 
Plant. 
Fire occurred in a one-story concrete-on-earth 


building of a metal working plant, and was 
discovered by an employee in a room containing 
21 open-topped 50-gallon drums of scrap metal 
including magnesium and aluminum. Sparks 
from an oxy-acetylene welding torch used to 
repair a machine dropped into one of the 21 
drums containing miscellaneous metal, presum- 
ably magnesium and aluminum. Twenty sprin- 
klers operated, holding fire in check. Upon ar- 
rival, the fire department used three public hose 
streams to extinguish the fire. Damage was 
slight. 


Mar. 17, 1943, Aberdeen, Wash. Magnesium 


Powder Plant. 

Magnesium powder manufacturing building 
consisting of groups of 1-, 3- and 4-story frame 
buildings without sprinkler protection were de- 
stroyed by fire believed to have been caused by 
static electricity in a dryer. A vacuum dryer had 
been in operation during the day, drying 
ground magnesium. The powder was dried in 
cotton bags on enameled trays. The bags of 
powder were being removed by the night shift 
and emptied by hand into metal containers 
which were then sealed. This work was carried 
on adjacent to the dryer. The empty cotton bags 
were piled on a wooden bench. The pile of bags 
burst into flames and fire spread very rapidly, as 
the various hazardous areas were not segre- 
gated. Two fire department pumpers supplied 


four hose streams and the detached warehouse 


and office buildings were saved, but all manu- 
facturing areas were lost. Loss: $81,000. 


Apr. 19, 1943, Los Angeles, Calif. Metal Worker. 
Fire damaged a one-story, ironclad and 
joisted roof metal working plant comprising a 
single fire area when magnesium alloy castings 
for airplane parts were placed in a bath of 
molten sodium nitrate intended for aluminum 
alloy castings. Resulting explosion carried blaze 
to the roof, scattering flaming fragments of mag- 
nesium alloy throughout the building. Fire de- 
partment fought the blaze with 12 hose streams, 
but fire extended throughout entire plant area 
and the tremendous heat warped machinery, in- 
cluding delicate heat recorders. Loss: $8000. 


May 3, 1943, Las Vegas, Nevada. Magnesium 
Refinery. 

A temporary refinery building of one-story 
concrete construction with wood-joisted roof at 
a magnesium plant was destroyed by fire when 
a leak occurred in a magnesium crucible while 
in refinery furnace, allowing molten magnesium 
to flow through furnace flue, igniting wall ma- 
terial adjoining flue. After start of fire, accumu- 
lation of sulphur dust previously used to con- 
trol magnesium fires flashed and fire quickly 
involved the temporary building. The fire also 
damaged the adjoining electrolysis building by 
burning asphalt protection from the corrugated 
roofing. Four hose streams were used to extin- 
guish fire. Small spot magnesium fires were 
controlled by manually applied flux. Loss: 
$33,857. 


May 29, 1943, Elkton, Md. Magnesium Plant. 

Lightning struck a magnesium plant, causing 
fire which destroyed the building. No further 
data available. 


July 26, 1943, Cambridge, Mass. Foundry (Mag- 
nesium and Aluminum). 
One thousand pounds of castings in an elec- 


trically heated metal air circulating oven ignited. 
The cause was probably due to castings con- 
taining some thin projection or fine dust par- 
ticles which are subject to ignition at lower than 
normal temperatures. The oven was thermostat- 
ically controlled and excessive heat was not a 
factor. The rough parts of castings had been 
previously removed by a machine saw and it is 
possible that some particle was left on castings. 
A fog stream was applied by firemen and after 
some 35 minutes fire burned out. Special extin- 


guishing powder was used by employees. The 
use of water simply acted as an accelerator. It 
has been recommended that the oven be made 
air tight and that future heat-treating be car- 
ried out in a sulphur dioxide atmosphere to 
raise the ignition temperature of the magne- 


sium. Loss: $2866. 
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July 31, 1943, Los Angeles, Calif. Airplane Parts. 

Fire occurred in unsprinklered magnesium 
foundry when a workman moving a pot of 
molten magnesium struck it with a mold, caus- 
ing about six pounds of magnesium to spill and 
ignite. Fire was extinguished by applying spe- 
cial extinguishing powder, and fire was out 
upon arrival of fire department in response to a 
thermostatic alarm. Good housekeeping in 
foundry prevented spread of fire. Damage to 
building and contents was small. 


Sept. 13, 1943, Malden, Mass. Magnesium Plant. 

One employee lost his life as the result of an 
explosion in a one-story frame shed at a mag- 
nesium plant. It is believed that foreign mate- 
rial in magnesium in the hammer mill caused a 
spark, which traveled through a pipe to the 
collecting shed and ignited magnesium dust. 
The resultant explosion destroyed two collect- 
ing sheds and blew back through the pipe to 
the hammer mill, causing fatal burns to the 
mill operator. Another employee was severely 
burned, as was a sailor who attempted to rescue 
the mill operator. Two hose streams were used 
to extinguish fire. Special extinguishing powder 
was also used inside No. 1 mill. The explosion 
and resulting fire destroyed three plant build- 
ings. Loss: $8800. 


Dec. 15, 1943, Dallas County, Texas. Magnesium 
Plant. 

Fire occurred in the foundry section of a one- 

story steel frame, metal-clad plant. The foundry 


International. 

Well-publicized characteristics of mag- 
nesium incendiary bombs had apparently 
been ignored in designing this Dallas, Tex., 
plant, which burned on December 15, 1943. 


section was separated from the warehouse and 
adjoining areas by wood partitions extending 
to the eaves and without any protection for 
door openings. A wooden ventilating duct was 
ignited by sparks or hot gases. Embers fell into 
magnesium shavings from machines and fire 
spread to finished parts. Flames subsequently 
spread to the warehouse section containing 17 
carloads of magnesium ingots. Explosions oc- 
curred as water from hose streams came in con- 
tact with burning magnesium. An adjoining 
plant building 20 ft. distant partly collapsed 
from the violence of these explosions. Loss 
$650,000. (See N.F.P.A. QUARTERLY, Jan., 
1944, p. 255.) 


Dec. 16, 1943, Dearborn, Mich. Aircraft Factory. 

Fire broke out after 2 A.M. in a wooden box 
car filled with magnesium chips. It had been 
planned originally to ship this magnesium in 
metal containers, but permission was granted to 
make shipment of magnesium scrap loose in box 
cars. Employees were loading a car inside the 
packing and shipping area due to severe cold 
weather. The source of ignition is not known. 
Employees removed the burning box car to a 
safe distance and allowed the magnesium to 
burn itself out. The fire continued until the fol- 
lowing day. There was considerable structural 
damage as well as interruption to production. 
The initial loss estimate was $925,000, but was 
subsequently adjusted at a somewhat lesser 
amount. 


Dec. 30, 1943, Chicago, Ill. Magnesium Foundry. 

Fire due to arcing at an electric light fixture 
spread to magnesium castings. The fire depart- 
ment was not called fof ten minutes, during 
which time a severe flash fire occurred, fusing 31 
automatic sprinklers. The fire department did 
an outstanding job in controlling this fire. No 
water was applied (other than from the sprin- 
klers) until the area was ventilated through the 
roof and seven hose streams were in readiness. 
Thereupon, the burning magnesium was sub- 
jected to a deluge. The first reaction was a 
darkening of the fire almost to the point of ex- 
tinguishment. This was followed by a flash 
and a mild explosion which was repeated sev- 
eral times. Sprinklers continued to operate and 
checked a small blaze which started in an ad- 


jacent room. Damage was confined to an area 
approximately 10 by 12 feet, containing 6500 
pounds of magnesium castings, which were con- 
sumed. About 75 per cent of the castings in the 
room were undamaged. Total loss placed at 


$18,000. 
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Jan. 4, 1944, New York, N. Y. Foundry and 
Machine Shop. 

Fire occurred on the first floor of this one- 
and two-story brick-joisted plant engaged in 
cleaning and grinding bronze, aluminum and 
magnesium castings. An explosion of magne- 
sium dust cost the life of one employee and 
badly injured several others. The explosion 
probably was caused by a portable electric 
cleaning grinder coming in contact with foreign 
material. It occurred at a metal enclosed booth. 
The ensuing fire was extinguished by chemical 
extinguishers. Moderate property loss. 


Mar. 24, 1944, Cambridge, Mass. Magnesium 
Foundry. 

Fire occurred in room used for snagging and 
grinding magnesium castings. Hood over grind- 
ing stone was wedged with corrugated card- 
board and wood to stop the vibration. The 
cardboard contained magnesium dust, and oil 
rubbed against the side of the grinding stone 
until friction heat ignited and set fire to oil in 
reservoir and duct system. Seven sprinklers op- 
erated, holding fire in check until fire depart- 
ment arrived. A 214-inch fog applicator was 
used to extinguish the fire. Employees used 
several pails of special extinguishing powder. 
The damage was mostly to the metal ducts and 
air filtering unit. Loss: $3500. 


Fire-safety recommendations were nut 
heeded in this magnesium foundry, which 
burned on March 24, 1944. 


Mar. 24, 1944, Los Angeles County, Calif. Mag- 
nesium Casting Plant. 

Fire followed an explosion in the exhaust 
vent of one of the grinders in this magnesium 
plant. The grinders were not separated from the 
rest of the foundry area. Fire spread over ap- 
proximately 13,600 sq. ft. of area, spreading 
rapidly on ledges and walls, where magnesium 
dust had accumulated. Recommendations by the 
military fire protection authorities for isolation 
of the grinding operations had not been com- 


plied with, despite previous fire. The fire de- 
partment used several hose streams to prevent 
further spread of the fire. Loss approximately 
$65,000. 


May |, 1944, Syracuse, N. Y. Metal Worker. 
Sparks from steel stock being turned on lathe 
ignited magnesium turnings which had not been 
cleaned from pan underneath machine follow- 
ing previous magnesium machining operations. 
Three sprinklers opened, holding fire in check. 
The damage to building and contents was slight. 


May 22, 1944, Hamtramck, Mich. Magnesium 
Storage. 

Fire, possibly due to lightning, involved an 
outdoor storage area consisting of 3000 metal 
drums containing over 267 tons of magnesium 
chips being delivered to a magnesium refinery. 
The intense heat ignited four more buildings, 
chiefly dwellings. The fire department devoted 
its efforts to protecting these exposed proper- 
ties, which suffered $6820 damage. Loss to the 
magnesium storage is not given. 


May 23, 1944, Cambridge, Mass. Magnesium 
Foundry. 

Magnesium dust was ignited by a spark from 
an electrically operated hand tool used to clean 
and face a grinding stone. Fire spread to oil in 
the reservoir of oil filtering system and duct sys- 
tem, but was held in check by one sprinkler 
until fire department arrived. A 21/4-inch fog 
applicator was used to extinguish the fire. Dam- 
age was slight. 


‘June 29, 1944, Burlington, Vt. Metal Worker. 


One employee was badly burned in a fire at a 
factory manufacturing gun mounts for the Army 
and Navy. Apparently, sand in a magnesium 
casting caused the overheating of cutting tools, 
igniting chips. Two sprinklers held fire in check 
until employees were able to extinguish the fire 
with special extinguishing powder and carbon 
dioxide extinguishers. 


July 27, 
Plant. 
Fire, believed due to a poorly installed 
smokepipe for a water heater, destroyed one- 
third of the main building of this government 
owned magnesium smelter. plant. Flames also 
spread to an annex office structure, as well as 
to near-by box cars. The main plant building 
was 1 equals 4 stories in height with concrete 
and earth floors, and roof of gypsum slabs on a 
steel frame. This large loss was attributed to 
careless housekeeping. Burlap bags filled with 
magnesium scraps were piled to a height of 
10 feet in close proximity to the heater pipe. 


1944, Cleveland, Ohio. Magnesium 





TYPICAL MAGNESIUM FIRES — 1942-1945. 


Aisle space was also insufficient. When fire was 
discovered, employees’ attempts to use a spe- 
cial extinguishing powder applicator unit 
proved unsuccessful when electric power to this 
unit was interrupted by the fire. Upon failure 
of this effort, employees resorted to a hose 
stream from a yard hydrant. Eventually, an 
alarm was given to the public fire department 
over a telephone, although there was a fire 
alarm box within 50 ft. of the fire. The area in 
which the fire started was without automatic 
sprinkler protection, although sprinklers in ex- 
posed sections operated with limited effect due 
to the advanced state of the fire and heavy dam- 
age upon the water supplies. Loss: upward of 
$250,000. (See N.F.P.A. QUARTERLY, October 
1944, p. 127.) 
Aug. 5, 1944, Baltimore, Md. Magnesium 
Foundry. 

Fire occurred in the early morning hours in 
a heat treating oven on first floor of a one-story 
brick and concrete building. The ovens are spe- 
cially designed for this purpose and are sealed 
while in operation, but are equipped with an 
audible signal to give an alarm when tempera- 
ture exceeds 800° F. An employee in charge 
heard the alarm and notified the fire brigade 
before opening the oven and attempting to ex- 
tinguish the fire with one 650-pound special 
extinguishing powder machine. This powder is 
usually very effective, but some delay may have 
occurred, as all castings in the oven were partly 
or fully consumed and metal racks were also 
badly damaged. The exact cause of the fire is 
unknown, but it is believed to have been loose 
chips inside the castings or oven failure. In the 
future all castings are to be heat treated before 
chipping and machining to prevent possible 
fire from this source. Each oven is to be equip- 
ped with a helium smothering line in an effort 
to extinguish any fire before opening oven. Loss 
to oven and contents estimated at $6500. 


Aug. 19, 1944, Philadelphia, Pa. Iron Works. 
Starting in the storage yard of the block-long 
plant in some rubbish and empty crates, fire 
quickly involved a 20-foot stack of crates con- 
taining magnesium. This plant is engaged in 
government work, and data as to the exact 
cause of the fire have not been made available. 
Raw material and finished products reportedly 
were stored in an open yard without proper 
segregation or fire protection. Many near-by 
windows were broken by explosions. The fire 
spread to the plant and broke through to the 
roof. The fire department responded to fire 


Magnesium scrap in burlap bags piled 
close to a steam pipe started this war 
plant fire in Cleveland, 0., July 27, 1944. 


alarms and used numerous hose streams to pro- 
tect exposed buildings while allowing the fire 
to burn itself out. Forty-two employees and 
firemen were injured. No figures are available 
as to the amount of the loss. 


Oct. 21, 1944, Hartford, Conn. Machine Shop. 

Fire started at a lathe. It is presumed that a 
dull cutting tool or a flaw in the casting ignited 
chips in the lathe bed and large (empty) oil 
sump basin. This fire spread so rapidly to an- 
other floor and to chips from another near-by 
lathe that operator did not have time to use the 
special extinguishing powder which was pro- 
vided. Twenty-six sprinklers opened, which en- 
tirely extinguished fire except for minor use of 
a chemical line used by fire department on fire 
under benches. The damage was very moderate, 
involving lathe, which was restored to opera- 
tion the same day. 


Dec. 27, 1944, North Bergen, N. J. Metal 
Worker. 

Fire started on the first floor of a one-story 
brick building, where airplane engine parts 
were being made. An employee was getting 
ready to pour 90 pounds of molten magnesium. 
He set the round bottom pot on the floor and 
allowed it to tip over. The molten magnesium 
spilled and ignited 150 feet of rubber air hose 
and a wooden pattern. One sprinkler opened, 
holding the fire in check. Loss: $1200. 
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a a 


Acme. 


Eight men were killed and nine injured in this fire at Wright Field, Dayton, Ohio, 
on March 5, 1945. Burning magnesium complicated the fire-fighting problem. 


March 5, 1945, Wright Field, Dayton, Ohio. 

An explosion occurred when a Lockheed C-60 
taking off from Wright Field crashed into the 
doors of a modification hangar. Octane gaso- 
line ignited, and fire spread rapidly through the 
hangar, in which there were no automatic sprin- 
klers. Difficulty in extinguishing magnesium 
metals caused reignition of pools of gasoline 
about the floor of the hangar and complicated 
the fire-fighting problem. Eight men were killed 
and nine injured. Total losses reached $3,000,- 
000, but even more important than the money 
loss was the destruction of important experi- 
mental aircraft. 


Mar. 8, 1945, Leaside, Ont. Magnesium Plant. 

Fire, believed due to breaking of an oil line 
near melting pots, ignited a pile of magnesium. 
Building was well ventilated, and the fire de- 
partment used special extinguishing powder, 
applied with shovels, to cover piles of burning 
magnesium. One hose stream was used to pro- 
tect a platform near the building. Loss was 
limited to $5000. 


Mar. 12, 1945, Portland, Me. Machine Shop. 

This plant was making airplane and auto- 
mobile engine parts. A spark ignited magne- 
sium and aluminum dust in dust removal sys- 
tem piping in a machine shop making airplane 
engines. One sprinkler opened, holding the fire 
in check until it could be extinguished. Damage 
was slight. 


May 4, 1945, Boston (Hyde Park), Mass. Mag- 
nesium Foundry. 

The fire occurred in a one-story foundry and 
machine shop. Fire started in section contain- 
ing hydraulic dye casting machines where zinc 
castings were being made. Rupture of a 275- 
gal. oil tank spread fire to another section 
where magnesium castings were being made. 
Fire department avoided use of hose lines near 
heated magnesium at request of plant em- 
ployees. Considerable damage to both of sec- 
tions involved. Loss: $35,000. 
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Loss of Life by Fire. 


By Robert S. Moulton, 
Chairman, N.F.P.A. Committee on Fire Record. 


Secretary, Committee on Safety to Life. 


Fire takes an annual toll of some 10,000 
lives in the United States alone, according 
to the estimates of the National Fire Pro- 
tection Association. Loss of life by fire 
may be statistically insignificant when 
compared with war casualties, but there is 
something so terrible about death by fire 
and such deaths are so unnecessary that 
there is great ao interest in loss of 
life by fire, and fires causing any extensive 
loss of life always receive widespread 
newspaper publicity. 

The annual loss of life by fire in the 
United States for a considerable period of 
years has averaged around 10,000, accord- 
ing to N.F.P.A. estimates. It is indeed 
distressing that fire deaths should continue 
at this high level in spite of constant im- 
provements in building construction, more 
widespread installation of automatic sprin- 
klers, and more efficient fire department 
operation. These factors have all had their 
effect in improving life safety from fire, 
but there have been other offsetting fac- 
tors, particularly the progressive increase 
in the smoking habit, which have multi- 

lied by many fold the potential sources of 
ignition. Smoking has now become so uni- 
versal that carelessly discarded matches 
and smoking materials are the No. 1 fire 
cause in practically every class of property, 
including many types of properties where 
smoking was strictly “taboo” a few dec- 
ades ago. 


U. S. Census Figures. 


In our opinion the U. S. Census mor- 
tality statistics, while giving a relative in- 
dication of the loss of life by fire as classi- 
fied under the Census headings ‘‘Confla- 
gtations” and “Burns,” fail to give a true 
picture of the situation because they do not 
include many types of indirect fire casual- 
ties which the N.F.P.A. feels should be 
considered as fire deaths. For example, we 


consider as fire casualties deaths due to 
drowning when forced overboard from a 
fire at sea, accidents to firemen sustained 
at fires or in responding to fires and deaths 
from diseases such as pneumonia contract- 
ed as a result of fire exposure, which 
may not occur until long after the date of 
the fire and which may not include any 
mention of fire on the death certificate. 
The U. S. Census statistics of loss of life 
by fire run around 7000 to 8000 annually. 

The N.F.P.A. tabulation on page 49 
shows the causes of loss of life in fires in 
which 18,592 lives were lost during a 15- 
year period. This includes only fires re- 
ported to the National Fire Protection As- 
sociation’s Department of Fire Record, and 
is a typical sample representing a little 
over 10 per cent of the estimated total 
casualties. The volume of data, however, 
is sufficient to draw conclusions as to the 
relative importance of the various causes 
of loss of life. The table on page 48 shows 
loss of life classified by occupancies. 

The table showing causes of loss of life 
by fire has been prepared to show the 
actual cause of loss of life, which is not 
necessarily the same as the cause of the 
fire. In many fires the cause of the loss of 
life is nét immediately related to the orig- 
inal cause of the fire; in the case of people 
trapped in a burning building the result 
would be the same irrespective of whether 
the fire started from careless smoking, 
from a defective heater, or from spon. 
taneous ignition of oily rags. 

The classification ‘Trapped in Burning 
Buildings,” with 5311 fatalities recorded, 
represents nearly 30 per cent of the total, 
and is the most important single cause of 
loss of life by fire. This includes a wide 
variety of fatal fires, ranging all the way 
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from the typical small dwelling in which 
a fire starts in the basement or ‘kitchen 
while the family is asleep on the second 
floor and the flames cut off the only stair- 
way before they can make their escape, to 
the Cocoanut Grove Night Club fire, 
where 492 lives were lost due to inade- 
quate or locked exits. If the original cause 
of fire can be eliminated, no fire will occur, 
but owing to the ever present possibility of 
failure of the human element, or of me- 
chanical equipment, reasonable life safety 
calls for some adequate means of escape in 
case fire does occur despite precautions. 

A closely related cause of fatalities is 
asphyxiation, with a total of 802 deaths 
recorded. These fatalities may in some in- 
stances have been due to persons being 
trapped, but more commonly include the 
cases where persons have been asleep or 
have unknowingly breathed in quantities 
of dangerous gases. Another related cause 
is presented in the 186 fatalities listed as 
“Escaping Fire, Jumped, Fell or Drown- 
ed.” In most cases the victims of these 
fires presumably thought that they faced 
certain death in a burning building, and 
jumped rather than remaining to be 
burned to death. However, in a good 
many instances the victims succumbed to 
panic, rather than fire, and might have 
been rescued by firemen if they had waited 
a few minutes longer. Panic is a factor in 
many other classes of fire fatalities. Ex- 
perience shows that in the presence of fire 
or smoke, particularly where there is a 
crowd, the ordinarily normal individual is 
all too likely to behave irrationally, and 
this factor must always be considered in 
designing exits or in any planning for fire 
emergencies. 


Fire Fighting. 


Fire fighting is listed as the cause of 471 
deaths. Some of these fatalities were due 
to errors in judgment on the part of ama- 
teur fire fighters who remained too long in 
a burning building. Deliberate exposure 
to personal danger in a burning building is 
justified only for the purpose of rescuing 
others. This is a hazard which firemen are 
commonly exposed to as a part of their 


regular duty, and many of the fatalities 
listed under fire fighting occurred as the 
result of attempts by firemen to rescue fire 
victims. The 196 deaths due to entering 
burning buildings are largely cases where 
persons escape from a burning structure, 
and then return to recover jewelry or 
clothing, not realizing the danger of heat 
and gases from rapidly spreading fires. 


Flammable Liquids and Gases. 


Flammable liquids and vapors have been 
responsible for 2466 fatalities as shown 
by the table, or about 13 per cent. These 
fires include a wide variety of liquids that 
are used for various purposes. In practi- 
cally every instance it can be shown that 
the deaths have been directly or indirectly 
due to lack of ordinary care in the use of 
flammable liquids. Gasoline and similar 
fluids used for home dry cleaning purposes 
in violation of every sort of published 
warning, the use of gasoline or kerosene 
to kindle fires in kitchen stoves, and lack 
of proper care and maintenance in filling 
oil stoves and lamps are responsible by far 
for the greater proportion of these fatali- 
ties. It is interesting to note that oil-fired 
furnaces are listed as responsible for only 
24 of the 2466 deaths. This may be. ex- 
plained by the fact that oil furnaces com- 
monly used are of a standard, well-safe- 
guarded type installed by men specializing 
in this type of work, whereas gasoline and 
oil stoves, often of improper design, are 
purchased and installed by the household- 
er with no expert supervision. Paints, var- 
nish removers and thinners, while poten- 
tially hazardous and commonly bearing a 
warning that they should not be used in 
the presence of open fire or flame, have 
been responsible for only 27 deaths. This 
may be explained by the fact that as paints 
and varnishes are commonly used, only 
relatively small quantities are applied at 
one time, so that unless there is poor air 
circulation there should be no dangerous 
concentration of flammable vapors.. The 
cases where fatal fires have occurred from 
such causes are for the most part instances 
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of obviously improper use of such prod- 
ucts; for example, heating a can of paint 
on a stove to make its contents flow more 
freely. 

Fatalities peculiar to children are sep- 
arately listed under the headings “‘Chil- 
dren Alone in House” and ‘Children 
Playing with Matches.”’ According to this 
record, 473 lives have been lost in cases 
where small children left alone in the 
house without parental supervision have 
started a fire in one way or another. For 
the most part these fires have presumably 
been started by the children, although after 
the fire there has been no evidence to sug- 
gest what the children did. In the 254 
cases reported as children playing with 
matches, there is definite knowledge that 
the fire started in this way. These two clas- 
sifications together represent a total of 727 
deaths, or about 4 per cent of the total. 
Many of the other classifications in the 
table also include fatalities to children 
from causes that involve both children and 
adults. 


Ignition of Clothing. 


Fourteen hundred and forty fatalities, 
or nearly 8 per cent of the total, are listed 
under the heading of ‘‘Burns,” including 
cases where clothing or bed clothing ignit- 
ed because of various causes. The 293 
deaths recorded where persons fell asleep 
smoking; the 470 lives lost where persons 
exposed themselves to sparks and flames 
from furnaces, stoves, and heaters; and the 
202 lives lost due to bonfires and burning 
rubbish all represent cases of obvious care- 
lessness where lives might have been saved 
through the exercise of reasonable pru- 
dence. In many of these cases the fatali- 
ties would have been the same irrespective 
of the clothing worn, but it is obvious that 
light flimsy clothing is more easily ignited 
than heavy garments, and that cotton 
burns more readily than wool. Wearing 
easily ignited garments in the vicinity of 
fire is an invitation to fatal burns. Recent- 
ly there has been considerable publicity 
given to the fatal burns sustained by the 
wearers of garments made of very flam- 
mable textiles, reported to have been made 


of synthetic fibers. While it is true that a 
number of persons have been burned to 
death by the ignition of garments having 
a high degree of combustibility that was 
unsuspected by the wearer, to date there is 
nothing in the record to indicate that there 
has been any material increase in fatal fires 
in this class since the advent of such com- 
bustible textiles, as compared with pre- 
viously used combustible fabrics such as 
cotton. Primary emphasis should be placed 
on the avoidance of ignition of clothing of 
any type. 
Explosions. 


Explosions of various types accounted 
for 1889 deaths, or approximately 10 per 
cent of the total. There is no sharp divid- 
ing line between a fire and an explosion. 
The rate of burning of flammable gases or 
vapors determines whether the occurrence 
is a fire or an explosion. Where the gases 
or vapors are mixed with air in certain 
proportions before ignition occurs, the re- 
sult is an explosion. From the point of 
view of loss of life by fire, the essential 
difference is that in the case of fire only 
those in the immediate vicinity are killed, 
whereas with an explosion the fatalities 
may extend over a considerable area and 
involve those some distance away. In 
the case of either fires or explosions from 
flammable liquids or gases the precaution- 
ary measures are the same, including such 
details as the ordinary care in the handling 
of the materials, proper ventilation to 
carry away explosive fumes, avoidance of 
potential sources of ignition in the vicinity, 
and other recognized precautions. 

A considerable number of fires in this 
record have been classified under the fol- 
lowing general occupancy classes: ‘‘Air- 
craft Fires,’ “Forest and Brush Fires,” 
“Marine Fires,” ‘Mine Fires,” “Motor 
Vehicle Fires,” and ‘Railroad Fires.” In 
these cases the fire fatalities are associated 
with the general class of occupancy, and 
in most instances, it is impossible to deter- 
mine the immediate cause of death except 
that it has been due to fire. Characteristics 
of such fires are those reported under air- 
craft. The great majority of such fatal fires 
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occur in connection with, crashes or other 
accidents to aircraft where gasoline is re- 
leased and ignited, burning occupants to 
death before they have an opportunity to 
escape. This situation is complicated by 
the fact that in many cases the occupants 
are either trapped or are injured so that 
they are unable to extricate themselves 
properly without assistance. In this and 
the other occupancy classifications, only 
those deaths have been included where ‘it 
appears clear that the death was directly 
due to fire. In crashed aircraft where the 
occupants of the planes have been killed 
by the impact before fire occurs, the fatali- 
ties have not been classified as due to fire. 


Space does not permit detailed explana- 
tions of the various other classifications of 
fatalities listed. However, it can be clearly 
shown that the deaths from fire are wholly 
unnecessary and could readily be prevent- 
ed by the exercise of reasonable care in the 
control of fire hazards, by provisions for 
the prompt detection of fire, and escape 
from burning buildings, and other ele- 
mentary precautions which could be ob- 
served without undue difficulty or incon- 
venience if everyone would keep the dan- 
ger of fire constantly in mind and never 
forget to take reasonable precautions for 
personal safety. 





Loss of Life by Fire — Class of Fire. 


A record, 1930-1945, of fires reported to the National Fire Protection Association, representing 
about a 10% typical sample of total estimated fire fatalities. 


Occupancy 


Aircraft 
Airports and hangars 


Apartments, hotels, lodgings, tenements, etc. 


Barns and stables 
Boats and ships (except tank vessels) 
Tank vessels 
Buildings under construction 
Churches and church property 
Conflagrations 
Dwellings—trural 
Dwellings—urban 
Dwellings—trailers 
Forest and brush fires.................0. 


GRU INI so pce 5 5 hao 5.4% 0 biecece' aye-ese, 0:8 08 
ee a ore re 
Hospitals and institutions................ 
Manufacturing occupancies............... 
Mercantile occupancies 
Mining property 
Motor vehicles (except tank trucks) 

Tank trucks 
CAINE ON INE ogo gos 8s eve seen 
Oil refineries and bulk distributing plants. . . 
ee Se NI 275.6 hoc sen ee Caves. 
Railroad rolling stock 
Response to alarms 
Restaurants 
Schools and colleges 
Theatres 
Other known buildings.................. 
No data 


No. Fires 


940 


2109 
2230 831 


Men Women Children NoData Total 


596 69 15 181 
14 3 0 0 
988 526 362 11 
52 5 47 0 
292 78 21 0 
227 2 0 0 
20 0 0 0 
19 10 6 0 
40 12 12 0 
883 889 2145 0 
1071 0 
30 10 13 0 
91 162 9 0 


121 150 8 0 


13 151 19 3 
22 69 ous 0 


105 204 118 3 0 
462 99 7 19 
160 27 0 
130 0 0 
457 


197 0 
71 15 0 
28 3 0 
79 0 


410 42 0 


50 0 ; 21 


134 5 0 


38 Z 257 
: 20 0 

1 0 

170 : 7 

36 0 
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Causes of Loss of Life by Fire. 


A record, 1930-1945, of fires reported to the National Fire Protection Association, representing 
about a 10% typical sample of total estimated fire fatalities. 


Cause of Loss of Life Number of Deaths 


Aircraft fires 
Asphyxiation (smoke and gas suffocation) 
Burns (clothing or bed clothing ignited from): 
. Bonfires, burning rubbish, etc 
. Candles and torches 
. Electrical appliances 
. Fireplaces and open grates 
. Furnaces, stoves, and heaters 
. Smoking and matches 
. Fell asleep smoking (in bed or on couches, etc.) 
. Miscellaneous 


Children alone in house 
Children playing with matches 
Entering a burning building 
Escaping fire: jumped, fell or drowned 
Explosions: 

. Acetylene 

. Chemicals 

. Dusts 


. “Empty” tanks, welding of 

. Explosives 

. Fireworks 

. Liquefied petroleum gases 

. Manufactured and natural gases 
10. Miscellaneous and unknown 


Fire fighting 
Flammable liquids and vapors 
1. Alcohol 
2. Gasoline and similar liquids 
Ga BtOwess LAIN MGR TIEN oi v0.3.0. 5 > bas ple we Kee eee doe aa 153 
CE LSet Aah CERI RE DOSER 65 5 s.cse oc 8 cp ooo ne ce came caw ds 267 
(c) Used to kindle fire 169 
Cee a eI ad a bo oe tie vie REE ee odie ane meal ea aera 345 
. Kerosene, range oil, and fuel oil 
a) Sores Fe BAG CRE NES oes. 6 icae oie hoe wea ds ae hema as 393 
(b) Used to kindle fire 599 
REV POD UNSC ON Si. Le Wek sires 5. sv c's WLR Rds Weed to Rc Gwe WAC oT 24 
4. Paint, varnish removers, thinners, etc 
5. Petroleum production and storage 
6. Miscellaneous and unknown 
2466 
Forest and brush fires (including fire fighting) 197 
Indirect causes (Overexertion, exposures, etc.) 146 
TIRED RUE Fed we BTU oy CO ate wn FRR CES Ue pH ne eRe ee eG 541 
PRINS MAMI ONIONS bei 0-0 oes BOTs he's LON VAG wu ree ae ee eens 1362 
Motor vehicle fires (except tank trucks) 918 
RM AMM 5 rb eh Soha bb SEG K acd ©.VEL EAN CR CS DEN ila 144 
—— 1062 
TOP RA COMP UNA CARER UNE ho oS dwt oad se 0G OO, ane, caida RE ee a ea 61 
PENNA RINNE MEO OB oo 6 85s cb bs akw's bw 9 Bane sve Bre Giben vein Mea ere weet ed 133 
NE NE elo adc aan give seks Kane De ee RES Oa 179 
Trapped in burning building ; 5311 
Daracerenpenae mines CHOSEN. 108 a Sh we Re eee Oe ee a ee 76 
No data 


WME 5d tk ct vb RRR Rl aa ene RE Re ee eee 18,592 
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Fire Prevention in Retail Stores. 
By Harry L. Shearer, Asst. Secretary, 


Detroit, Mich., Board of Commerce. 
(Member N.F.P.A.). 


Fire prevention in retail stores covers a 
vast field. For years we have concentrated 
attention on fire prevention in industry, 
motion pictures, hospitals, theatres and 
night clubs, but never on the problem of 
the retail store, although it is the second 
largest occupancy classification. The haz- 
ards of retail stores are more readily dis- 
cernible than those in industry, yet indus- 
try has a better fire record. In Detroit 
alone last year, there were nearly one thou- 
sand fires in the mercantile classification. 

Some retail store organizations, how- 
ever, have instituted fire prevention pro- 
grams and two nationally known chain 
stores operating in Detroit have had excel- 
lent results from their programs. One 
organization with hundreds of stores 
throughout the country reports: 


“We have always believed there should be 
more activity in fire prevention in the retail 
field. Although we have no official figures, the 
buildings of all types must make up a large per- 
centage of structures in the country. The em- 
ployees involved and the people served must 
certainly add up to a staggering figure. In addi- 
tion to this, retail merchants are entrusted with 
a tremendous amount of the country’s resources. 

“We unfortunately experienced several disas- 
trous super-market fires shortly after this coun- 
try entered the present war. It is particularly 
important that we in the food business do 
everything possible to protect and conserve food 
which is so vitally important to the war effort. 
For this reason we inaugurated a fire preven- 
tion program, and recently this program has 
branched into an overall program of fire pre- 
vention, safety and sanitation, all of which we 
feel go hand-in-hand. A Fire Warden, who 
was given jurisdiction over 166 retail outlets, 
8 buildings, housing offices and warehouses, 
was selected to organize such a program. His 
duties consisted of educating the personnel of 
each operation to the fire hazards encountered 
in his particular line of work and the action 
necessary to eliminate these hazards. He also 
studied the various types of fire fighting equip- 
ment necessary to the safe operation of the 
buildings in order to intelligently recommend 
their purchase when required. 


“Education of the employees in fire preven- 
tion was accomplished mainly through the 
following: 

1. A monthly fire prevention bulletin direct- 
ed to the store manager, pointing out the haz- 
ards to be found in his particular type of market 
and suggesting ways to eliminate them. 

2. Promotion of seasonal inspections by the 
store personnel. 

3. Posters — some of which were produced 
by our organization and others which were 
nationally circulated. 

4, Literature supplied by the Detroit Fire 
Department. 

5. Using a part of each quarterly sales 
meeting for the purpose of impressing upon the 
various managers the seriousness of fire and the 
importance of preventing it. 

6. Creating widespread interest in the dif- 
ferent warehouses through a monthly inspec- 
tion pertaining to fire prevention, safety, sani- 
tation and cleanliness. This inspection is made 
by a committee consisting of the operating su- 
perintendent, fire warden, chief engineer and 
three employee-members, chosen at random 
each month. 

“One of the first functions of the program 
was to become a member of the National Fire 
Protection Association. This keeps us currently 
posted on the happenings within the field of fire 
prevention. Later our fire warden, accompanied 
by a Detroit Fire Department inspector, visited 
all our retail outlets in order to become thor- 
oughly familiar with the methods and details 
of the work. The cooperation of the Fire Pre- 
vention Bureau of the Detroit Fire Department 
has been responsible for a great deal of our suc- 
cess and without it we would have been greatly 
handicapped. 

“From the regular routine inspections cover- 
ing fire and safety hazards, a report of the neces- 
sary mechanical and construction work is re- 
layed to our Maintenance Department and any 
laxity in management involving these items is 
reported to the authorities in charge. 

“As an outgrowth of the fire prevention pro- 
gram a housekeeping department was recently 
introduced which will operate in the interests 
of fire prevention, safety, sanitation and cleanli- 
ness. As each of these items depends to a degree 
upon each other, this department should in- 
crease the effectiveness of our fire prevention 
activities and our future should bring many 
new developments in this field.” 





FIRE PREVENTION IN RETAIL STORES. 51 


This company has found one particular 
cause of fires during its campaign. During 
the day store floors become covered with 
debris of many kinds, much of it flam- 
mable. At the close of the day one man- 
ager had been sweeping all this debris into 
one pile at the back of the store, where 
much of his produce was stored, and leav- 
ing it until morning. It was found that 
—e had been dropping lighted cigars 
and cigarettes on the floor and some of 
these were swept into the back room with 
the rest of the debris. The resulting fire 
caused a loss. This procedure has now 
stopped and metal containers have been 
provided for every store. These containers 
are placed outside the store when the man- 
ager leaves at night, with the result that 
since that time there has been no loss from 
this cause. 


Since the inception of this program this 
company has had a representative on the 
Detroit Board of Commerce Fire Preven- 
tion Committee and takes an active part 
in helping the entire city fight the fire 
problem. 


Another large organization has recog- 
nized the benefits of the fire prevention 
campaign for a good many years. Their 
campaign has saved money and kept their 
stores in business. In 1938 there were 153 
major fires, with losses in each case of 
more than $10,000, and 51 minor fires, 
with losses under $10,000. In 1941, after 
inaugurating their fire prevention pro- 
gram, they had no major loss fires and 
their minor losses totaled only $10,000. 
In 1943 they had just one major loss of 
$60,000 and their minor losses were $12,- 
000. This is an excellent record, consider- 
ing that this company maintains nearly 
800 stores scattered throughout the United 
States and Canada. 

This organization sends monthly orders 
from the main office to each manager. 
With these orders is included a nicely 
printed inspection blank with detailed in- 
spection instructions. Each store is graded 
on its inspection and every store manager 
who is lax in carrying out his orders is 
penalized. 

These orders include: No smoking in 
any part of the store, including the deliv- 


ery department; keeping the boiler room 
free from fire hazards; removing ashes 


- and sweeping from the building, or keep- 


ing them in covered metal cans in the 
boiler room — not in the baling room; 
keeping baling room clean, with the door 
closed and in good condition; depositing 
combustible materials, oily rags, etc., in 
metal containers; removing all oily rags, 
waste paper, etc., from beneath checking 
tables; keeping checking drawers clean 
and orderly; storing combustible merchan- 
dise a safe distance from stoves, hot plates, 
or fuses; checking electrical equipment on 
windows, counters and in stockrooms for 
loose connections, seeing that it is proper- 
ly installed and disconnected at night; 
keeping ducts cleaned and free of grease. 

When a store manager receives a penal- 
ty notice which reads “In the future we 
shall expect to receive a report from each 
store regularly,” he immediately gets busy, 
for inspection is one very important phase 
of the work that can ill afford to be 
neglected. Each of these special colored 
bulletins carries an order and a message. 
Sometimes they cover in detail the various 
phases of the orders; Christmas holidays, 
Fire Prevention Week, Clean-up and 
Paint-up Week are covered. When a fire 
occurs in any of the stores a complete 
analysis of the cause is sent to every store 
manager. After a bad fire had occurred 
through the incorrect use of spotlights in 
windows, a bulletin was sent out on their 
use. Hardly a week goes by that the store 
managers do not have hazards called to 
their attention, for it has been found that 
this pays dividends. 

Any retail executive, no matter what the 
present condition of his property, can go 
a long way towards fire safety through 
more or less standard good practice proce- 
dures such as illustrated above. If these 
standard precautions were regularly taken 
by retail merchants, the retail fire loss in 
the United States would undoubtedly show 
a sharp decline. 


NotE: This article is from the address given 
by Mr. Shearer before the National Fire Waste 
Council in Washington, D. C., April 13, 1945. 





BRITISH STUDIES OF BURNS AND SCALDS. 


British Studies of Burns and Sialic. 


The avoidance of infection should 
dominate first aid policy for all but very 
severe burns. Burned patients should be 
treated in centers specially staffed for the 
purpose. These are two primary lessons of 
a recent series of British medical papers.’ 
The application of these two lessons is as 
much in the hands of laymen as of the 
medical profession. There are many large 
industries, for example, where proper first 
aid procedures can be rigidly enforced, 
and some which maintain centers 
operating under the high standards of 
practice required to prevent the loss of 
patients due to infection and other com- 


can 


plications which may develop under ordi- 
nary hospital conditions.’ 

The following extracts from these re- 
ports are for the most part verbatim and 
are published here by permission. 

In the four years immediately preceding 
the war there were approximately 1270 
deaths per annum from burns and scalds in 
England and Wales, of which nearly half 
were at ages under 15. The many thou- 
sands of burned patients who did not die 
represent a formidable loss of manpower 
in industry and of school-hours. Many re- 
covered with crippling deformities. 

In the present war, in which petrol en- 
gines, explosives and fire play so large a 
part, burns and scalds have become still 
more important, and their treatment one 


* Studies of Burns and Scalds,’’ Medical Re- 
search Council Special Report Series No. 249. 
His Majesty's Stationery Office, 1944. 210 pp. 
4s. Od. net. Available in the United States from 
British Information Services, 60 Rockefeller 
Plaza, New York, N. Y. $1.20. 

* See also “Treatment of Burns with Aniline 
Dyes,’ Aldrich, N.F.P.A. QUARTERLY, April, 
1939, p. 366; and ‘Treatment of Burns,” Lund, 
N.F.P.A. QUARTERLY, October, 1943, p. 111. 


of the major problems of war surgery. At 
El Alamein, one in four of the battle cas- 
ualties were of this nature, and all through 
the desert campaign, quite apart from ac- 
tual fighting, serious accidental burns due 
to petrol were of common occurrence. 

These injuries present many unsolved 
problems. It is not clear why damage to 
the skin — sometimes, in children, involv- 
ing only a tenth of the body surface — 
should so often prove fatal. Nor has it 
been possible up till now to prevent septic 
infection of most of the deep burns — as 
well as many of the more superficial ones. 
Skin replacement by grafting procedures 
has greatly assisted healing, but the pos- 
sibility of improved methods needs to be 
explored. Finally, there is a whole train of 
difficult metabolic problems created by the 
long continued suppuration and exudation 
from the burned surfaces, and by the de- 
struction of tissues. 


The need for investigation of all these 
questions has long been recognized — in- 
deed many inquiries have been set on foot 
in years gone by — but progress has been 
slow. It has always been hampered by the 
fact that burns and scalds occur at irregular 
intervals and the patients are received into 
every general hospital. Nowhere in Britain 
had there hitherto been a concentration of 
patients together with a team of surgeons 
and laboratory workers with facilities for 
a prolonged systematic study. 

At the Royal Infirmary, Glasgow, wards 
have for many years been set aside for the 
treatment of burns, and a larger number of 
these injuries is dealt with there than at 
any other hospital in the British Isles 
(about 1000 fresh cases every year). 


The present report embodies observa- 
tions made in 1942 and 1943 on some 400 
in-patients with burns, and on nearly 
2000 patients with less severe burns who 
were treated as out-patients. 
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Part |. The First-Aid Treatment of 
Burns and Scalds. 

There is no agreed policy with regard to 
the initial treatment of burns. Owing to 
the natural urge on the part of the patient 
ot his friends to do something (however 
ill-advised), it has been found that about 
75 per cent of civilian patients arrive at 
hospital with some kind of application to 
the burned area — olive oil, carron oil, 
flour, coagulant jellies, cold tea, sodium 
bicarbonate, an “‘ointment’’ or flavine, etc. 
— often covered with a dirty, or at least a 
non-sterile, piece of cloth. Frequently, 
pain has not been relieved by these ap- 
plications — sometimes it has been in- 
creased; and the difficulty of removal of 
the semi-coagulated jelly, of the oil or 
caked flour may well augment consider- 
ably the original trauma suffered by the 
burned tissues, thereby favoring the de- 
velopment of ‘‘shock.’’ First-aid remedies 
of this kind, especially if applied as they 
usually are without aseptic precautions, 
may well do much more harm than good. 

In view of the great importarice of burns 
in the mechanized warfare of today, and 
their contribution to wastage in industry, 
we have attempted to formulate a simple 
first-aid procedure which would be gen- 
erally applicable, and have a satisfactory 
scientific basis. 


1. The avoidance of infection by hamo- 
lytic streptococcus should dominate first- 
aid policy for all but very severe burns. In 
the latter, measures for the preservation of 
life will often have to take precedence over 
local treatment of the burns. 


2. For most small burns which are ac- 
cessible, ¢.g., of the hand or forearm or 
head, first aid at the scene of the accident 
should usually be limited to covering the 
injured skin with a recently laundered 
clean-towel, or, better, if it is available, 
with a sterile cloth. (Wherever burns are 
likely to occur, such cloths should be kept 
ready, previously sterilized in an oven and 
stored in a tin.) With the burn thus cov- 
ered, the patient should be sent at once to 
the factory ‘‘surgery,’’ or to a hospital or a 
private doctor. 


In all severe or extensive burns, no first- 
aid should be attempted other than keep- 
ing the patient warm and giving morphine 
if required. Immediate removal to hospital 
is the first consideration. 


3. When quite superficial small burns 
are treated at home or when, in the case of 
more severe burns, the plenary treatment 
cannot be carried out without considerable 
delay, it is recommended that the burned 
area and the skin around should be freely 
smeared with a water-soluble cream con-_ 
taining 1 per cent of cetyl trimethyl am- 
monium bromide and 3 per cent of sul- 
phanilamide. This cream should be ap- 
plied with a knife blade or spoon, pre- 
viously sterilized by dipping for two min- 
utes in boiling water. The burn should not 
be washed before the cream is applied, nor 
should blisters be snipped. 

This first-aid treatment must be carried 
out with due precautions against the trans- 
fer of streptococci to the burned surface. 
Thus the operator’s hands must be thor- 
oughly washed and dried, and he should 
wear a gauze mask or a clean handkerchief 
over his mouth and nose. 

After being smeared with the cream, the 
burn should be carefully wrapped in 
sterile lint and a bandage, or in a recently 
laundered clean towel. 

On no account should blankets be al- 
lowed to come into direct contact with the 
burn because they are often heavily con- 
taminated with pathogenic organisms. 


4. The cream should not as a rule be 
left on the burn for more than two days, 
as there is a slight risk of its inducing a 
dermatitis if left longer. 

In special cases — e.g., in a small ship, 
or in shipwrecked persons —this small 
risk will be of no account in comparison 
with the much greater risk of infection it 
the burn is not treated. 


5. The inclusion of a local analgesic in 
the first-aid cream is not recommended — 
for the following reasons: 

(a) It is unlikely to give sufficient re- 
lief for the pain of a severe burn, which 
will usually require morphine. 

(b) The pain of many small burns is so 
transient as to need no analgesic. 





54 BRITISH STUDIES OF BURNS AND SCALDS. 


(c) Relief of pain by local analgesics 
is at best uncertain, and often short-lived. 

(d) There is some risk of toxic effect 
from the use of local analgesics on a large 
burned area in susceptible individuals. 


Part Il. The Control of Infection in 
Burns and Scalds. 


The coming of the sulphonamides, of 
penicillin and of propamidine has given 
us new power over the two micro- 
‘ organisms — hemolytic streptococcus and 
staphylococcus—which constitute the chief 
threat to the burned patient. These drugs, 
and the gradual awakening of surgeons 
during the last few years to the sinister in- 
fluence of hospital infections, have created 
a new situation, and compel us to ask how 
far it is now possible to go towards attain- 
ing aseptic repair of the deep burn, with 
all its far-reaching benefits — quick heal- 
ing with a minimum of pain, avoidance of 
contractures and keloid scars, as well as of 
many late deaths which formerly resulted 
from sepsis. 

[This part discusses the bacteriology 
and epidemiology of burns and scalds. It 
reports that in only 21 of 282 cases was 
there acute septic infection. This im- 
pressed the authors as a low figure. They 
appeared concerned because 83 of the 
same 232 cases (30 per cent) admitted 
without hemolytic streptococci, acquired 
them at some time during their stay in the 
hospital. A special drive against strepto- 
coccal infection was undertaken through 
special procedures which included strict 
techniques of dressings, elimination of 
dust, application of a bacteriostatic dress- 
ing, sterilization of blankets, bedpans and 
other items. Notwithstanding failure to 
keep burns free from streptococcal infec- 
tion, the authors felt that the bacteriolog- 
ical effect hoped for has to a large extent 
been achieved by both sulphanilamide and 
sulphathiazole. They suggest the direction 
in which further progress may be made in 
the control of infections in burns. Ed.] 

It appears to us axiomatic that the great 
majority of patients with burning injuries 
should, in future, be treated in centers 


specially staffed and equipped for the pur- 
pose — not scattered as heretofore in the 
ordinary surgical wards of hospitals, where 
their treatment has too often been en- 
trusted to relatively inexperienced staff. 

It is not proposed to discuss here in any 
detail the design, organization and equip- 
ment of such special burns centers, but we 
would suggest that the following features 
merit special consideration: 


(1) An adequate surgical staff. The 
care of badly burned patients makes con- 
siderable demands on the surgeon’s time 
and skill, both during the shock period 
and later. It should be the responsibility 
of a whoie-time surgical officer, with more 
experience and authority than the average 
house-surgeon. 


(2) Active and continuous collabora- 
tion in the control of infection, between 
the surgical staff and the nursing staff on 


one hand, and the bacteriologist on the 
other. Facilities for haematological and bio- 
chemical investigation will be required. 


(3) A nursing staff sufficiently stable 
to permit of the maintenance of an excep- 
tionally high standard of aseptic ward 
technique. There should also be a ‘‘pool”’ 
of nurses trained in the work of the center, 
from which additional help can be drawn 
in times of stress. The interest of all the 
nurses should be stimulated by some prac- 
tical instruction in applied bacteriology. 


(4) Provision for the dressing of all 
cases in an atmosphere free from dust and, 
so far as possible, from pathogenic bac- 
teria. The most appropriate process of air 
conditioning for this purpose has still to 
be decided. Apart from filtration of dust 
particles, it will probably be necessary to 
employ some form of sterilization of the 
incoming air. This problem is at present 
being investigated. 

The question of locating burns centers 
outside cities, if possible, so that the wards 
may be freely ventilated with clean air, 
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and the patients may get direct sunshine 
while their wounds are healing, will also 
need careful consideration. 


(5) The exclusion of flies from the 
wards. 


Part Ill. Replacement Therapy in 
Burns Shock. 


The general reaction following severe 
burns —the so-called “Burns Shock” — 
still remains the most important single 
factor influencing the mortality in this type 
of injury. Analysis of the records of the 
Glasgow Royal Infirmary Burns Unit for 
the years 1937 to 1941 inclusive, reveals 
that, in a series of 1200 admissions, 49 per 
cent of the deaths occurred within 24 
hours of the burn, and 72 per cent within 
three days. Only 4 of the patients received 
plasma or serum intravenously. 

The sequence of physiological derange- 
ments which leads so often to death with- 
in the first three days of burning is still 
far from being fully understood. Pending 
more precise knowledge, it may conven- 
iently be referred to by the comprehen- 
sive and somewhat vague term “burns 
shock.” This condition is quite distinct in 
its clinical manifestations from the acute 
circulatory collapse of “primary shock,” 
which may (but, in fact, seldom does) 
occur shortly after burning, just as it may 
after any other injury. The clinical fea- 
tures of “burns shock” as we have seen it 
will be described later in this report. 

A number of different theories have 
been put forward in recent years to ac- 
count for burns shock. Some workers, fol- 
lowing Underhill and his colleagues 
(1923), have emphasized the loss of fluid 
from the circulating blood, with the re- 
sultant concentration of the cellular ele- 
ments and a progressive anoxemia of the 
tissues; others have invoked a variety of 
different toxic products thought to be de- 
tived from the burned tissues; others, 
again, have attributed the fatal issue to 
excessive sensory stimuli from the burned 
area. Deficient functioning of the adrenal 
apparatus has also been invoked as a pos- 
sible cause. 


In our study of burns shock in patients 
admitted to the Glasgow Royal Infirmary 
during 1942-43, we have concentrated at- 
tention chiefly upon the loss of fluid from 
the blood stream, upon the physiological 
changes associated with it and upon the 
effect of replacing the fluid lost, by trans- 
fusion. 

Symptoms of burns shock in the major- 
ity of cases were much influenced by the 
administration of large amounts of fluid. 
In patients who received fluid only after 
evidence of shock was apparent, the symp- 
toms observed were seldom those usually 
regarded as typical of surgical shock. In 
children, mental upset — characterized by 
drowsiness, restlessness, delirium and, 
rarely, convulsions—was the predominant 
feature. 

[This part contains other clinical ob- 
servations and a commentary on results 
which should be of interest to medical 
men handling burns cases, since it covers 
types of fluid used, the type of patient re- 
quiring replacement therapy, assessment 
of dosage, and management of the trans- 
fusions. It closes with the following sum- 
mary. Ed.] 


1. Observations relating to the duration 
of fluid loss after burns have been de- 
scribed. They suggest that 24-30 hours is 
the usual period. This is further corrobo- 
rated by observations on hzmoconcentra- 
tion. Replacement therapy, therefore, 
should be continued for at least 24 hours. 


2. The results in a series of 62 patients 
treated with plasma or serum transfusions 
are detailed. These show that: 


(a) Much larger amounts than hitherto 
recommended are often necessary. 


(b) Dosage cannot satisfactorily be cal- 
culated by formulas, but should be assessed 
by repeated blood estimations while the 
transfusions are being given. 

(c) Special attention should be direct- 
ed to the control of replacement therapy 
in children. 


(d) Adults with burns of over 15 per 
cent of the body surface, and children with 
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burns of over 5-10 per cent, require trans- 
fusions in amounts sufficient to replace the 
fluid lost and to prevent hzmoconcentra- 
tion. 


(e) In most cases, local treatment dur- 
ing the shock period should consist only 
of a first-aid dressing. Complete cleansing 
and dressing should be postponed until 
the second or third day. 


(f) Almost complete control of burns 
shock may be obtained by adequate re- 
placement therapy, begun as soon as pos- 
sible after burning. 


Part IV. Blood Changes and Blood 


Pressure in Burned Patients. 


Although reference to changes in the 
erythrocyte (red blood corpuscle) count 
after burning injuries had been made on 
several occasions before the report of 
Underhill and his colleagues (1923), 
these authors were the first to stress the 
profound change in the red cell: plasma 
ratio (haemoconcentration) which follows 
severe burns. They noted that this change 
appeared to vary with the severity of the 
burn, and that haemoglobin values nearly 
twice the normal might be recorded in 
some instances. This concentration of the 
blood has been regarded as due either to 
loss of fluid from the circulation into the 
tissues around the injury (Underhill, 
1930; Blalock, 1934), or to a more gen- 
eral and widespread permeability of the 
capillaries (Moon, 1942). 

The development of anemia in burned 
patients, at a somewhat later stage, has 
been the subject of much less discussion, 
though attention has been directed to 
hemolysis (dissolution of red blood cor- 
puscles) and hemoglobinuria (hemo- 
globin in the urine) in reports on the 
Cocoanut Grove disaster (Cope and 
Rhinelander, 1943). 

Leucocytosis (excessive white corpuscles 
in the blood) is a common and early find- 
ing after burns. Locke (1902) recorded 
its occurrence within an hour of injury, 
and his findings support the view of Dor- 
rance (1932) that leucocytosis of 50,000 


p. c. mm. or over in the shock period is a 
very unfavorable sign. 

[The principal findings of this part are 
given in a general summary and conclu- 
sions as follows. Ed.] 


Part V. Chemical Changes in the 
Burned Patients. 


The number of investigations reported 
in the literature of changes in chemical 
constituents in burned patients is not as 
large as might be expected, much of the 
work on the biochemical effects of burning 
having been done on experimental ani- 
mals. Without going into a detailed de- 
scription of the literature, for which the 
reviews, e.g., those by Harkins (1941) 
and Rossiter (1943), may be consulted, 
one may say that there is general agree- 
ment that after burns in man a fall in 
plasma protein and chlorides and a rise 
in non-protein nitrogen may be observed. 
The evidence regarding other changes 
tends to be conflicting. In the present 
study it was considered necessary to in- 
vestigate patients with burns of all de- 
grees of severity, to determine the impor- 
tance of any changes observed. 

From the results obtained, some tenta- 
tive conclusions can be drawn. 

‘There is general agreement that a rise in 
blood urea and non-protein nitrogen oc- 
curs after burns, and our results are in 
conformity with this. 

The very early rise in blood bilirubin 
(a pigment normally found in the bile and 
in slight quantities in the blood) is a 
striking feature of all the burns except 
those where the burn involves 5 per cent 
or less of the body surface. In some of the 
severe cases a hyperbilirubinamia (ab- 
normal quantity of bilirubin in the blood) 
was present a few hours after the burn. 
This might be attributed to breakdown of 
hamoglobin in the burned tissue, a sug- 
gestion that has been put forward already 
by Cope and Rhinelander (1943), or to 
excessive hamolysis, or to a very early fail- 
ure of liver function. Judging from the 
bilirubin levels, any liver damage must 
have been small, as only four patients had 
a bilirubin of over 1 mg. per cent, and the 
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highest figure reached was 2.2 mg. per 
cent on one occasion. 

The general opinion is that the correla- 
tion between the various liver function 
tests is disappointing. 

From the few readings of blood sugar 
which we have taken, there is evidence of 
a very transient rise in blood sugar during 
the first few hours after burning, but not 
to the extent which might be expected 
from the results of animal experiments, 
e.g., those of Clark and Rossiter (1944). 

The absorption of sulphonamides from 
the surface of even deep burns is of con- 
siderable interest, as it gives direct proof 
that other soluble substances present in or 
on the burn may be absorbed into the cir- 
culation to a very considerable extent. 

In conclusion, we would draw attention 
to the considerable variations in the re- 
sponses of individuals burned to the same 
degree, and to the comparatively small 
alterations occurring in the chemical con- 
stituents even in severe burns. 


Part VI. Postmortem Findings in Thirty 
Fatal Cases of Burning. 


It has been stated (Pack, 1926) that 
“there are no internal or visceral lesions 
pathognomonic (decisively characteristic) 
of burns and scalds’” and, while this is 
probably true, numerous authors have pub- 
lished conflicting reports describing vari- 
ous changes, notably in the liver and in 
the suprarenals, after burning. Many of 
the lesions described were probably due 
either to the local treatment adopted, e.g., 
central liver necrosis after tannic acid 
(Wells, Humphrey and Coll, 1940; Erb, 
Morgan and Farmer, 1943) or to com- 
plications of burns, such as infection. The 
purpose of this paper is to record the post- 
mortem appearances in a series of cases of 
burns in which tannic acid was not used 
and in which particular attention was paid 
to the prevention and control of infection. 
The majority of the findings have been 
negative, and no particular lesion has 
been found typical of death from burning. 


For descriptive purposes, and because 
of a probable difference in ztiology 
(causes), it is convenient to divide the 
deaths into two groups: those which oc- 
curred during the ‘‘shock period’’—which 
has been arbitrarily regarded as the first 
96 hours after burning—and those which 
occurred after this time. 

[The findings of this part are sum- 
marized. Ed.] 


1. The postmortem findings in 30 
fatal cases of burning injuries are de- 
scribed; 19 deaths occurred during the 
“shock period’; 11 at a later date. 


2. In the patients dying within the 
“shock period,” the most noteworthy post- 
mortem features were: 


(a) The absence of central lobular liver 
necrosis. 


(b) The absence of damage to the 
suprarenals (except in one case). 


(c) The occurrence, in cases of very ex- 
tensive burns, of catarrhal changes in the 
renal epithelium, with the presence of vari- 
ous casts, including pigmented types, in 
the tubules (kidney damage). 


(d) Oedema and congestion of the 
brain. 


(e) The occurrence of punctate haem- 
orrhages in various organs. 


3. The deaths after the “shock period” 
were due to the complications of burns or 
to intercurrent disease, rather than specif- 
ically to the burns themselves. The causes 
of death were as follows: 


(a) Sepsis, hypoproteinzmia (less than 
normal protein in the blood) and anzmia, 
resulting from the presence of a very ex- 
tensive raw area — 5 cases. 


(b) Respiratory 


cases. 


complications — 2 


(c) Other causes — 4 cases. 
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Syracuse Factory Fire. 


Fire, starting in the packing and ship- 
ping room on the first floor of the four- 
story sprinklered plant of E. C. Stearns & 
Co., Syracuse, N. Y., on April 6, 1945, de- 
stroyed this factory making hardware spe- 
cialties for the war program. The fire 
spread with extreme rapidity and endan- 
gered near-by property. It was learned 
after the fire that three sprinkler valves 
controlling portions of the sprinkler 
equipment in the various sections of the 
plant were closed. In addition, a 30- 
pound piece of lead was found lodged in 
a tee in a sprinkler riser of the sprinkler 
system supplying upper floors of the 
building where the fire started. The loss, 
including use and occupancy, has been es- 
timated at approximately $750,000. 


Description of Property 

The plant consisted of a main building 
of four stories in height, divided into 
three sections and covering an area 271 
feet long and 60 feet wide. The northerly 
section was of brick, plank and timber con- 
struction and the central and southerly 
sections had brick veneer walls with most- 
ly plank and timber floors and roof. To 
the west were located three additional 
communicating sections of varied brick, 
frame and concrete joisted construction. 
The plant buildings to the west of the 
main structures were two and three stories 
in height. 

Fire Protection. 

All of the important plant areas were 
equipped with either wet or dry pipe auto- 
matic sprinkler systems. Sprinkler spacing 
and pipe sizes mainly followed 1883-1896 
schedules, but were supplied by strong 
water supplies. An unsupervised plant 
watchman made hourly rounds. 


Story of the Fire. 
According to the watchman, the fire ap- 


parently started in a packing and shipping 
room in the first story of plant building 


For color photograph of this fire see Frontis- 
piece. 


No. 6. This was a four-story brick ve- 
neered section of the main building. The 
watchman ran to a near-by plant and tele- 
phoned to the fire department after hav- 
ing been forced to jump from a window 
to escape the fast spreading fire. This was 
at 5:45 A.M., which was perhaps fifteen 
minutes after he first noticed the odor of 
smoke. At about the same time some out- 
side person operated a public fire alarm 
box. 

The fire spread rapidly to adjoining and 
communicating buildings Nos. 1, 2 and 4 
and the three-story frame connecting 
building, not numbered. The fire had 
gained considerable headway by the time 
firemen arrived, and shortly thereafter a 
mild explosion blew out a portion of the 
brick veneer wall of No. 6, injuring sev- 
eral firemen and damaging a pumper. The 
first alarm was followed promptly by a 
general alarm, bringing fifteen pumper 
companies, five ladder companies, a water 
tower, turret wagon, a lighting truck, and 
subsequently outside help was received 
from four neighboring towns. Some twen- 
ty-five hose streams were used in fighting 
the fire. Four hydrants were available 
within 300 feet of the plant, with others 
also near by on eight-inch circulating 
mains. An estimated 6000 g.p.m. was 
available at 75 to 80 pounds residual pres- 
sure for fire protection. 


Sprinkler Protection. 


Sprinkler equipment in the first floor of 
building No. 6 where the fire started was 
a dry pipe system. The upper floors of this 
building had wet pipe equipment. The 
dry pipe system was controlled by a dry 
pipe valve located in building No. 2. This 
valve also controlled sprinklers in build. 
ings Nos. 2 and 4 and the small frame 
connecting building. A post indicator 
valve on the supply line to building No. 6 
was found open after the fire, but a non- 
indicating gate valve under the dry pipe 
valve was closed. The clapper of the dry 
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Plan of E. C. Stearns and Co., Syracuse, N. Y., in which the fire occurred on April 


6, 1945 


valve was not off its seat, although free. A 
non-indicating gate valve in the riser of 
No. 6 building and controlling sprinklers 
on the upper floors of this building was 
also found shut. A post indicator valve in 
the yard was open, as was a post indicator 
valve in the supply line to the wet pipe 
system in building No. 1, but a non-indi- 
cating valve in the riser of building No. 1 
was about half closed. In addition to three 
sprinkler valves found either totally or 
partially closed, a piece of lead was found 
lodged in a 6 x 4 x 3 in. tee in the riser 
below the closed valve controlling the wet 
pipe sprinklers in the upper stories of 
building No. 6. This lead was 414 ft. 
long by 31% in. wide, tapering to 2 in. at 
one end, and was 14 to 34 of an inch thick. 
At the butt end of this obstructing lead 
was attached another piece 21 in. long, 5 
in. wide, tapering to 2 in. and also 4 to 
3%, of an inch thick. This lead would have 
been a serious obstruction to water sup- 
plies under normal conditions of sprinkler 


operation. The lead probably entered the 
pipe due to faulty pouring of lead joints 
in underground piping. However, the 
heavy loss from this fire was due to the 
sprinklers being shut off for an unknown 
reason. The length of time the sprinkler 
system had been out of service is not 
known. The housekeeping and mainte- 
nance of fire protection equipment at this 
plant had previously been reported unsatis- 
factory and the destruction of the plant is 
the obvious result of lack of maintenance 
of automatic sprinkler protection. 

It is probable that the fire had consider- 
able headway before discovery by the 
watchman. The electric alarm on the dry 
pipe sprinkler system was inoperative be- 
cause the system was shut off. 


Record Vault Performance. 


One interesting factor in this fire was 
the performance of a two-story fire-resis- 
tive record vault. This vault covered an 
area of 15 x 18 ft. The first story walls 
were of 12-in. brick plus 4-in. hollow tile 
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View of the two-story brick and tile 
record vault which preserved its contents 
at the second floor level despite damage by 
falling debris, but failed to protect con- 
tents in the first floor area due to failure 
of single, unapproved fire door. 


on the interior. The second story walls 
were of 8-in. brick plus 4-in. hollow tile. 
The vault floors were concrete on the first 
floor grade, and 8-in. brick arch sprung 
between 4-in. steel railroad rails, with 


lower flanges exposed for the second floor. 
The rails ran east and west with 34-in. 
tie irons placed north and south through 
the walls. The arch was topped with 2 
to 5 in. of lime mortar mixed with 2 in. 
thickness at top of arch running through 
the wall at the door, forming a threshold 


for the second floor. The roof construc- 
tion was similar to the second floor. The 


opening for the first floor was protected 
by a single unapproved tin-clad fire door 
Swinging inward and on the inside of a 
metal clad casing. The second floor vault 
had double swinging steel safe doors, with 
the outer door overlapping about 11% in. 
all around. After the fire the first floor 


' vault door was found open and damaged. 
} Old papers and records contained in the 
' first floor vault were destroyed. The doors 
, on the second floor were intact and a torch 


was used to burn around the bolt to gain 


* access. The contents of the second floor of 


the vault consisted of active office and 
plant records which were not damaged. 

The vault was exposed to extremely 
high heat on all sides and overhead for a 
period of 8 to 10 hours with added expo- 
sure to smoldering debris and rubble for 
some time afterward. The only structural 
damage noted was at the roof on the north- 
west corner, where the corner was slightly 
knocked off, apparently by falling debris. 
This is shown in the photograph, but no 
damage resulted to contents of second 
floor. 


This report is based upon information fur- 
nished by Superintendent B. R. Martin, Syra- 
cuse, N. Y., New York Fire Insurance Rating 
Organization (member N.F.P.A.), Assistant 
Manager W. D. Milne, Eastern Inspection Bu- 
reau (member N.F.P.A.), Chief Frank M. 
Savage, Syracuse Fire Department, Inspection 
Department, Associated Factory Mutual Fire In- 
surance Companies (member N.F.P.A.), and 
other sources. 





CHICAGO LUMBER FIRE. 


Chicago Lumber Fire. 


Fire protection engineers have long 
been accustomed to large losses in lumber 
mills and woodworking plants, because of 
the huge areas of combustible construc- 
tion without effective subdivisions and 
without adequate exposure protection be- 
tween the plant buildings. All too fre- 
quently outside lumber‘storage areas serve 
as a means of communicating fires from 
building to building. That such properties 
are subject to total destruction by fire, even 
when equipped with automatic sprinkler 
protection and when located in the heart 
of a large city with powerful municipal 
fire forces available, was demonstrated by 
the fire which destroyed a group of mill 
and lumber companies in Chicago on the 
afternoon of Wednesday, April 11, 1945. 
The loss, including use and occupancy and 
rent, was close to $700,000. 


Description of Properties. 

The building in which the fire started 
was of one equal to two stories frame con- 
struction with a ground floor area exceed- 
ing one and one-half acres (325 ft. by 225 
ft.). The floors consisted of earth, con- 
crete on ground, and 1 inch ordinary joist 
with air space. Walls and ceilings were 
partially sheathed. The chief occupant of 
this building was the Red River Lumber 
Company. The White Pine Lumber Com- 
pany occupied a portion of the structure as 
well as a near-by frame lumber storage 
shed 200 feet long and 50 feet wide, 
equivalent to two stories in height. Other 
frame buildings involved in the fire were 
occupied by the Lillie Lumber Company 
and the J. W. Landis Mill Company. The 
only brick constructions involved were a 
shavings vault and a small office structure. 
Yard areas were enclosed by a 9-foot fence 
along the street front. 


Fire Protection Facilities. 

The Red River Lumber Company prem- 
ises in which the fire started were protect- 
ed by a dry pipe automatic sprinkler sys- 
tem supplied by an 8-inch main connected 
to a 75,000-gallon steel gravity tank on a 
75-foot steel tower. There were, however, 


numerous unsprinklered wooden decks in 
the Red River Lumber Company plant. 
Local sprinkler alarms consisted of inside 
and outside bells. First aid fire protection 
was provided by chemical extinguishers 
and water barrels and pails. The building 
occupied by the J. W. Landis Mill Com- 
pany and the Lillie Lumber Company cov- 
ered 20,300 square feet in area and was 
without automatic sprinkler protection. A 
dead end 6-inch water main supplied hy- 
drants on South Loomis Street at the front 
of these properties. This main, admittedly 
inadequate for a fire of such magnitude, 
was of little value, because the intense heat 
made the hydrants near the building un- 
tenable. 
Story of the Fire. 

About 2:15 on Wednesday afternoon, 
employees detected smoke in the sawdust 
and shavings room at the southeast corner 
of the Red River Lumber Company build- 
ing. They found bagged sawdust on fire 
and applied first aid fire appliances. It was 
stated that bagged sawdust carried from 
the building burst into flame when the 
bags ruptured. A wind of gale propor- 
tions was blowing and apparently carried 
the fire into concealed spaces. Shortly 
afterward, the fire broke through the south 
wall. 

Twenty minutes after the fire was first 
detected, an alarm was telephoned to the 
fire department. An engine and a ladder 
company were ee: Upon arrival, 
the Battalion Chief in charge attempted to 
call additional help over the telephone in 
the Red River Lumber Company office, 
located close to the shavings vault near 
where the fire started. However, the fire 
was spreading so rapidly, he was forced to 
escape through a window before complet- 
ing the call. Due to the velocity of the 
wind into the north driving the flames 
along Loomis Street, only the first engine 
company was able to approach the fire 
from the northerly direction due to the 
intense heat. Other apparatus was in- 
structed to approach from the south side 
of the Chicago River. As additional ap- 
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CHICAGO LUMBER FIRE. 
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Turret nozzles in operation at the Red River Lumber Company fire. 


paratus arrived, suction was taken from a 
slip adjacent to the plant and from hy- 
_ drants south of the river, as well as from 
a street some distance further north from 
which streams were supplied by pumpers 
operated in relay. Within twenty minutes 
after the arrival of the apparatus, the en- 
tire group of frame structures was de. 


stroyed. One piece of fire apparatus and 
many lengths of hose were damaged. The 
fire department responded to five alarms 
supplemented by three special calls for ad- 
ditional equipment, making a total of 
eight alarms. 

Several hours prior to this fire, many 
fire companies were engaged in fighting a 
fire in a lumber yard in another part of the 
city. The extent of the extra alarm fires in 
addition to the usual number of alarms re- 
quired the response and relocation of 
approximately 70% of the city’s fire 
apparatus, and complicated the alarm and 
relocation assignments. 


Cause and Loss. 

The exact cause of the fire has been the 
subject of conjecture, with one theory that 
it was due to spontaneous ignition of saw- 
dust from lumber that was damp when 


sanded. Another theory was that the lum- 
ber had been treated with a wood pre- 
servative that stimulated spontaneous igni- 
tion of the sawdust. Loss to buildings was 
ee $118,000, loss to contents 
about $513,000. Use and occupancy, rent, 
machinery improvements and betterments 
losses may total another $66,000. In addi- 


tion, there was loss to adjacent high ten- 
sion lines, transformers and poles. 


Conclusion. 


Despite the strong wind that was blow- 
ing in the large areas of frame construction, 
it was considered likely that the fire de- 
partment might have been able to confine 
the fire had the alarm been given prompt- 
ly. Investigation after the fire showed that 
automatic sprinkler equipment had oper- 
ated, but sprinklers were handicapped by 
the strong wind and concealed spaces. A 
properly constructed shavings vault re- 
mote or cut off from the balance of the 
plant would have made such a fire im- 
probable. 


Note: This account is based upon data in- 
cluded in a report by the Cook County Inspec- 
tion Bureau (member N.F.P.A.), and other 
sources. 











PYROXYLIN’ LACQUER PLANT FIRE. 


Pyroxylin Lacquer Plant Fire. 


Fire, starting in a congested storage 
yard area containing drums of flammable 
liquids and scrap film, destroyed the lac- 
quer manufacturing plant of the H. & C. 
Laboratories, Inc., in Mansfield, Mass., on 
April 12, 1945. Sprinklers in the plant 
buildings were ineffective due in part to 
an inadequate water supply. The contents 
of outside flammable liquid storage tanks 
which were improperly vented, exploded. 
The entire property was destroyed with 
the exception of 200 full drums of flam- 
mable liquids within reach of hose streams. 
The loss has been estimated at $96,000 to 
buildings and contents, with a substantial 
use and occupancy loss likely. 

This fire is of particular interest as an 
example of the result of lack of observance 
of the standard precautions for fire safety 
as presented in the N.F.P.A. pamphlet 
“Suggestions for Lacquer Manufacturing 
Plants” and in other N.F.P.A. standards. 
Processes involving flammable liquids and 
hazardous chemicals on the premises of 
large manufacturing concerns are com- 
monly found to be well safeguarded. 
Smaller plants such as the one involved 
in this fire, however, all too frequently are 
operated with apparent complete lack of 
regard for the elementary principles of fire 
safety. There should be every opportunity 
in the small community where ample land 
is available to isolate hazardous storage 
from manufacturing buildings, and by 
subdivision and separation of individual 
units minimize the extent of loss in any 
single fire, even though it may not be pos- 
sible to provide fire protection on a scale 
commonly specified for such operations in 
larger plants where ample water supplies 
and other fire protection facilities are 
available. 


Lacquer Manufacturing. 


Lacquer manufacturing was carried on 
in a one-story concrete block main build- 
ing with joisted roof. There was also a 
one-story frame storehouse containing 





empty drums and spare machinery and a 
small boiler house. The plant operations 
consisted of dissolving nitrocellulose and 
scrap film in various solvents. The equip- 
ment included three elevated mixing tanks 
with impellers, seven copper kettles and 
two large floor-level mixers. The mixing 
equipment was protected by a permanently 
piped carbon dioxide system with manual 
controls located near the main door. Elec- 
trical equipment was of a type suitable for 
hazardous locations. There were two 50- 
lb. portable carbon dioxide extinguishers 
in the main building. 


Solvent Storage. 


Solvents used included ethyl acetate, 
butyl acetate, iso propyl acetate, alcohol, 
acetone and low flash naphtha. Part of 
these solvents were stored in nine 5000- 
gallon elevated horizontal tanks outside of 
the main building. The rest were in the 
yard about the plant in drums. The ele- 
vated tanks contained about 32,000 gal- 
lons of solvents and the drums held ap- 
proximately 26,000 gallons. Nitrocellulose 
with alcohol was also stored in drums at 
several locations in the yard, as were drums 
of scrap nitrocellulose film dissolved in 
solvents. 

While moving empty drums from a 
large pile to make room for two new 
5000-gallon storage tanks at the south end 
of the plant, an employee noticed a small 
fire. According to the fire department, 
fire started on residue remaining on the 
heads of empty drums which had con- 
tained scrap film. It is believed that fire 
was due to a spark struck while the drums 
were being moved. The workman ran to 
the main building for help. The Mans- 
field fire department could not be reached 
by telephone as at the moment the line 
was open for a long distance call. An em- 
ployee was sent to a public fire alarm box 
300 yards away, but in the meantime the 
fire department had received a call by an- 
other telephone. The fire spread so rapid- 
ly that workmen were unable to place 
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PYROXYLIN LACQUER PLANT FIRE. 


Only a few drums of solvent remained after fire destroyed this lacquer manufac- 


turing plant in West Mansfield, Mass. 


streams in operation from the yard hy- 


drant and hose house, which were serious- 
ly exposed by the flammable a storage 
and inaccessible early in the fire. Within 
five minutes the fire had traveled through 
the drum storage area on the west side 
of the plant, had ignited plant build- 
ings and had extended through drum 
storage area to the east of the yard. Half 
an hour after the start of the fire, the 
contents of the elevated storage tanks be- 
gan to burn. Due to the operation of 
numerous sprinklers and broken sprinkler 
piping, the fire- department could obtain 
little water from hose streams because 
sprinkler shut-off valves were not im- 
mediately accessible. Many minor explo- 
sions sent nitrocellulose and solvent drums 
flying into the air, and explosions of ele- 
vated storage tanks threw several of these 
tanks a considerable distance — at least 
one of the tanks being thrown a distance 
of 200 feet. 

Due to the indiscriminate storage of the 


various flammable solvents, with little or 
no attention to segregating the various 
types of storage or maintaining piles of 
reasonable size, it was impossible to con- 
trol the fire. The 5000-gallon storage 
tanks were not equipped with flash arrest- 
ors in the vents, and solvents were drawn 
from the bottom of the tanks by gravity 
flow. A shallow ditch had been dug 
around the storage tanks to conduct any 
minor leakage to near-by swamps, but was 
not adequate for a major tank failure. The 
bursting of nitrocellulose and solvent 
drums threw flames a considerable dis- 
tance. 

Only one public hydrant was available 
in the plant area. Before public fire de- 
partments could get two effective streams, 
it was necessary to shut a gate cut-off at a 
sprinkler supply main to the plant, as well 
as the west section of the town. Another 
pump took suction from a near-by brook 
and provided two streams which were used 
to extinguish burning brush in near-by 
woods. 
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RECENT LARGE LOSS FIRES IN BOMB PLANTS. 


Recent Large Loss Fires in Bomb Plants. 


Stupidity and carelessness of workmen 
and disregard of some of the basic tenets 
of fire prevention and fire protection on 
the part of management produced large 
losses last May at two war plants engaged 
in the manufacture of bombs and bomb 
parts. 

The first of these occurred May 4, 1945, 
at Shreveport, La., when the new plant of 
The Brewster Co., Inc., was severely dam- 
aged by a fire which was started from oxy- 
acetylene cutting operations by unintel- 
ligent workmen. That these cutting oper- 
ations were merely “the straw that broke 
the camel’s back” will become obvious as 
this report progresses. 

The building involved was a single- 
story structure having an undivided floor 
area of 56,000 sq. ft. (43,560 sq. ft—1 
acre). The lower part of the walls was 
brick on which were erected wired glass 
windows in metal frames surmounted by 
an asphalt and asbestos protected metal 
siding and a peaked roof of the same mate- 
rial on metal trusses and supports. The 
floor was concrete. The building was erect- 
ed during 1944, and shortly after the first 
of the year, the production of 250-pound 
bomb casings was in full swing. There 
were no automatic sprinklers, no stand- 
pipe and hose, no trained fire brigade. 

Stored in this building, in a huge pile 
which extended upwards to the eaves, 
were several thousand bomb bands. These 
bomb bands were made of paper, rolled 
into rings, impregnated with paraffin and 
were intended to be pressed on to the 
bombs to protect them during shipment. 
These bands were formerly made of steel, 
but to conserve metal, the government re- 
cently changed to paper. There were also 
eleven 40,000-lb. carloads of these bomb 
bands stored just outside the building. 

On the day of the fire, workmen were 
engaged in erecting an addition to the 
south side of the building. Iron workers 


employed by the contractor had climbed 
to the top of the pile of bomb bands to 
burn holes with an acetylene cutting torch 
so that new stfuctural members might be 
installed. Apparently, they were totally 
ignorant of the fact that molten metal is 
hot enough to ignite paper and went right 
ahead with their cutting operations with- 
out bothering to take any precautions 
whatsover against fire. Sparks and glob- 
ules of molten metal promptly ignited the 
bands, and the fire spread over the pile 
with great rapidity as might be expected. 
All efforts of plant workmen to extin- 
guish the fire with several carbon dioxide 
hand extinguishers were in vain. The fire 
spread through an open doorway to the 
bomb bands piled outside. A strong 
breeze, estimated at 20 m.p.h., drove the 
heat and flames toward the building, and 
this was supplemented by the operation of 
several large fan ventilators in the roof, 
which drew the heat and flames inward 
and upward. The heat caused the asphalt 
binder and coating of the protected metal 
to vaporize and these vapors were ignited 
over the entire inner and outer surface of 
the building in course of ten to twenty 
minutes. The heat was well above the 
flash point of asphalt and is shown by the 
fact that the wired glass windows melted 
at between 1200° F. and 1400° F. 

The Shreveport Fire Department re- 
ceived its first call by telephone at 11:32 
A.M., of about seven minutes after fire 
started. The fire department responded 
immediately with four pumpers. It is re- 
ported that flames 25 to 30 feet high were 
coming out of the ventilators when the 
firemen arrived. Some delay resulted 
when a pumper was connected to one of 
the hydrants nearest the plant (375 feet) 
and it was then discovered that the main 
was broken near the hydrant. This pump- 
er was then shifted to another hydrant 600 
feet from the plant. Four pumpers with 





RECENT LARGE LOSS FIRES IN BOMB PLANTS. 


Columbus, O., Fire Dept. 


View of damage to the Blaw Knox plant after the fire of May 6, 1945. Roof has 
collapsed over the paint spraying area. Fire started about 100 feet to the right of this 
scene. Note the pile of Navy anchor chain links in the foreground. 


one stream each were then pumping on 
the fire with a total of 3250 feet of hose 
laid. It is said that the firemen were re- 
luctant to enter the building lest it col- 
lapse or some of the bombs explode. The 
bombs were not loaded and there was no 
actual danger of explosion at any time, 
although obviously the firemen did not 
know this at the outset. Fire fighters were 
handicapped by an inadequate water sup- 
ply. Water mains in the vicinity were 
only four inches in diameter, with flows 
of about 300 g.p.m. available at hydrants. 
The fire was fought thirteen hours before 
it was finally extinguished. The heavy ma- 
chinery of the plant was little damaged 
and production was resumed within a few 
days. 

The direct loss from this fire has been 
estimated at about $292,000. The indirect 
losses resulting from loss of bomb produc- 
tion, destruction of several carloads of 
finished bomb cases, and the destruction 
of about 75 per cent of the bomb band 
supply is not calculable. There is small 
satisfaction in conserving new paper and 
saving waste paper to make war products 
which are then destroyed by needless fire. 


Two Days Later Another Plant Burned. 

The second bomb plant fire occurred on 
May 6, 1945, at Columbus, Ohio, when 
the Blaw Knox Company experienced a 
devastating loss. Here again, although the 
fire was started through the carelessness 
of a workman, the true causes of the large 
fire are much more deeply seated. 

The building involved was formerly 
used by another concern for spray painting 
and drying of railroad box cars. It was of 
steel frame construction, with brick walls 
and asphalt and asbestos protected metal 
roof on steel trusses. The building had an 
undivided floor area of more than 52,000 
square feet and there were several addi- 
tions which were mostly of frame con- 
struction. There were no automatic sprin- 
klers, no standpipe and hose. First aid fire 


‘appliances were available. 


The company maintained no fire bri- 
gade, but the owners and lessors of the 
building who occupied the adjacent prop- 
erty did have a fire brigade which would 
respond on call. The entire property is 
located just over three miles from the 
nearest engine company of the Columbus 
Fire Department. The Blaw Knox Com- 
pany was engaged in the manufacture of 





RECENT LARGE LOSS FIRES IN BOMB PLANTS. 


Columbus, O., Fire Dept. 


This shows damage to opposite side-of the Blaw Knox plant. Observe the clut- 


tered condition of the surrounding property. 


rocket bomb parts and anchor chains for 
the U. S. Navy. Operations in the manu- 


facture of bombs included metal machine 
work, cleaning and spray painting. Anchor 
chain manufacture involved electric weld- 
ing, grinding, heat-treating, and paint 
dipping. 

In the hazardous area, sawdust and 
shavings were used to absorb oil and sol- 
vent (flash point 104° F.) and covered a 
considerable area of the floor. There was a 
considerable accumulation of residue in 
the paint spray booths and exhaust ducts. 
There were no waste cans for oily rags. 

On Sunday, May 6, there were about 
sixty employees in the plant. Most were 
engaged in maintenance work, but some 
were engaged in production of rocket 
bomb tubes in the threading department. 
During the latter part of the afternoon 
one of the workmen felt the need of a 
smoke and proceeded to light up. It is 
reported that smoking was permitted 
throughout the plant except around the 
painting and dipping areas. He used an 
ordinary ‘‘strike anywhere” match which 
chanced to break, the lighted head falling 
on oil and solvent soaked sawdust on the 
concrete floor near one of the thread- 
gauging benches. He and other employees 


tried to stamp out the small fire in the 
sawdust, but this effort was unsuccessful 
and actually spread the flames. Various 
types of extinguishers were used to no 
avail. Employees were for the most part 
unfamiliar with the proper operation of 
the various extinguishers and it is evident 
that they were not used effectively. Some 
of the extinguishers contained water solu- 
tions and reports state that the burning 
sawdust floated on the liquid, increasing 
the area of the fire until it reached the 
spray booths. The under side of the roof, 
which was twenty feet above the floor at 
the eaves, soon became ignited, within one 
minute, according to witnesses. As the 
fire continued to spread over roof and 
floor, burning asphalt dripped from the 
roof, igniting oil coating on metal parts, 
packing containers, wooden platforms and 
other combustible material. It was then 
that the building was evacuated and the 
fire department called. 

It is difficult to estimate how much 
time elapsed before the private brigade 
and public fire department were called, but 
employees are quoted as reporting that the 
delay may have been as much as twenty- 
five minutes. The Columbus Fire Depart- 
ment received the first alarm from a public 
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alarm box 800 feet from the plant at 4:39 
P.M. Simultaneously a telephone call was 
received from an employee, who reported, 
“There’s a fire at the Blaw Knox Com- 
pany! Send everything you've got!” 

On arrival at 4:44 P.M., the fire depart- 
ment found that the lessor’s private fire 
brigade had one stream in operation. A 
third alarm was immediately transmitted 
by radio. The building could not be en- 
tered and immediate efforts were directed 
to confining the fire and protecting adja- 
cent property. The fire was fought with a 
total of sixteen hose streams and was final- 
ly extinguished about five and a half hours 
after it started. 

Although the fire involved the entire 
roof, destroying the coating materials and 
rendering the metal sheets useless, only 
that portion directly above the painting 
operations collapsed. The building walls 
and many of the steel columns remained 
standing, but their salvage value is ques- 
tionable. Loss to the building is estimated 
at 80 per cent. The machinery and equip- 
ment were for the most part individually 
electrically operated ns were severely 
damaged, as were the electric chain weld- 
ing devices, which were subjected to severe 
heat from the near-by painting area. The 
inventory was large and of increasing 
value. A substantial share of this inventory 
consisted of rocket bomb parts, machined 
to close tolerances, and salvage is doubtful. 


Columbus, O., Fire Dept. 
Detail view of the damage to the 
asphalt-asbestos protected metal roof. 


The loss to the building has been estimat- 
ed at a little over $100,000 and the loss to 
machinery and building additions at more 
than $300,000. The loss to stock has been 
placed at approximately $1,650,000, mak- 
ing the total estimated loss from this fire 
more than $2,000,000. So far as is 
known, no use and occupancy insurance 


was carried. 5 
Conclusions. 


There do not appear to be any new les- 
sons to be learned from either of these fires. 
Any fire protection engineer could have 
predicted devastating losses at both plants 
after even a cursory examination of the 
properties. There can be no doubt that 
the asphalt-asbestos protected metal con- 
struction of the buildings contributed to 
the extent of the damage, particularly in 
the Columbus fire, but in both cases even 
without the construction factor, the stage 
was set for an inferno. 

The fact that asphalt-asbestos protected 
material was involved in both of these fires 
focuses attention upon this material. The 
experience in these and similar fires indi- 
cates that this material may have been 
widely used without proper understand- 
ing of its fire properties. The designation 
“asbestos protected” may lead the layman 
to feel that this material is safe from fire. 
Actually the asphalt binder used furnishes - 
fuel for fire, though probably not enough 
fuel to constitute a hazard in an otherwise 
non-combustible occupancy. However, as 
shown in these fires, when there is a hot 
fire in a combustible contents building 
there is sufficient heat to ignite the asphalt 
binder and this contributes to the spread 
of flame. It is interesting to note that in 
neither of these fires was there any exten- 
sive collapse of structural steel roof mem- 
bers. This indicates that despite the ap- 
parent intensity of fire, the actual severity 
was not comparable to fires involving 
wood roofs on structural steel trusses, as in 
such cases the trusses commonly collapse 
as a result of heat. It thus appears that 
there should be no objection to the use of 
asphalt-asbestos protected metal construc- 
tion if employed with proper understand- 
ing of its burning properties, and if ade- 
quate protection such as an automatic 
sprinkler system is provided where the 
building has some combustible contents. 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


-..and what might have been a minor out- 
break developed into a major disaster. 


BECAUSE SOMEONE had closed a post indi- 
cator valve shutting off the water that would 
have supplied the automatic sprinkler system 
—this Cedar Rapids, Iowa, plant was com- 
pletely destroyed on October 15, 1944, with 
a loss estimated at $250,000.00. 

At the time of the fire it was believed that 
the valve was open. The valve had previously 
been sealed open by an insurance inspector 
but, as was disastrously demonstrated, the 
seals were ineffective as a check on the open- 
ing and closing of the valve and did not pro- 
vide the close supervision required for maxi- 
mum safety. 

Many things can and do happen between 
inspections to impair the effectiveness of 


sprinkler systems. That is why thousands of 
concerns safeguard sprinkler equipment with 
A.D.T. Sprinkler Supervisory and Water- 
flow Alarm Service. Closed shut-off valves, 
low water levels in gravity and pressure 
tanks, low air pressures, danger of frozen 
water supplies and other abnormal condi- 
tions are immediately and automatically re- 
ported to the A.D.T. Central Station which 
initiates prompt corrective action. Waterflow 
alarms caused by fires or serious leaks are 
transmitted to fire departments and other 
protective agencies. 

Let us tell you how you can apply this 
service to effect substantial economies while 
obtaining increased protection. 


A.D.T. SPRINKLER SUPERVISORY AND WATERFLOW ALARM SERVICE 


Controlled Companies of AMERICAN DISTRICT TELEGRAPH CO. 155 Sixth Ave., New York 
CENTRAL STATION OFFICES IN ALL PRINCIPAL CITIES OF THE U.S. 


AGAINS#¥ FIRE -BURGLARY- HOLDUP 


A NATION-WIDE 


ORGANIZATION 
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é i aE TOX on 


it’s different! 


Automatic 
SYSTEM OF 


FIRE PROTECTION 


Carbon tetrachloride is the extinguishing medium— 
ammonia is the motive power, expelling the carbon 
"tet" under pressure and effectively preventing the 
Sesinsed presence of chlorine, hydrogen chloride, and phosgene. 
FIRETOX is installed on the ceiling, starting to work at 


approximately 165°, atomizing the carbon "tet" into the 
FIRETOX air, where it is transformed to a heavy gas vapor— 


° settles like a blanket over the fire! One unit protects 
Authorized 10 x 12 ft. confined area—No Damage from Water! 


SPECIALISTS 


have the "know how" in Fire Protection problems — available in the following cities: 
Allentown (See Philadelphia) Dallas, Texas New York, New York 

‘ 2330 Summer Street || West 42nd Street 
Atlanta, Georgia 


820-30 Woodrow Ave., S.W. Detroit, Michigan Oakland (See San Francisco) 
: Michigan Building Oklahoma City, Oklahoma 
Baltimore, Maryland 1618 N. W. Sth Street 
428-430 East Pratt Street Fort Worth (See Dallas) evant ’ 
Philadelphia, Pennsylvania 


Boston, Massachusetts Houston, Texas Delaware Ave. and South St. 
45 Broad Street 2302 Texas Avenue ‘ 
San Antonio, Texas 


Buffalo, New York *Los Angeles, California 1029 Milam Building 
775 Main Street 2715 East 12th Street San Peenclens. Ciera 


Chicago, Illinois Memphis, Tennessee 216 Pine Street 
320 North Elizabeth Street 325 West Trigg Avenue Seattle, Washington 


New Orleans, Louisiana 2331 Rosemont Place 
405 Camp Street Wilmington (See Philadelphia) 


LOOK in Your PHONE DIRECTORY for FIRETOX 


*TO BE LISTED IN NEXT ISSUE OF DIRECTORY 


a FIRETOX system, inc. 


MAIN OFFICE: 998 FARMINGTON AVE., WEST HARTFORD, CONN. 


= approval identification mark of the Factory Mutual Laboratories appears on the label of each 
evice,. 
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ERIEZ 


NON ELECTRIC 
MAGNETIC SEPARATORS 


PATENT PENDING 


A Powerful New Fire Prevention Device That Really Works! 


“Cause of Fire—Tramp Metal in Materials ” 
How often we see this comment in fire reports! 


HERE is an appalling lack of mag- 
netic protection in food processing 
plants, chemical and powder plants, | 
and all types of industry processing 
flammable material. A bolt or nut 
falls off processing machinery and 2 
into the material flow. Material is wie a 
conveyed to grinding and pulveriz- ; 
ing machinery... . Metal falls with 
material into a steel chute . . . strikes 
steel chute, causing spark and explo- 
sion. 


Many times, nuts, bolts, or other 

stray iron go on into pulverizers or 

hammermills. Too big to pass 

through the machines . . . the iron 

gets red hot from friction, ignites Sas weitinin baie 
material, often resulting in serious belt conveyor. 
fire damage. 


Fires, machinery damage and material spoilage can be 
simply and economically reduced by installing a few ° 
ERIEZ Non-Electric Permanent Magnetic Separators at 
danger points in spouts, feed tables or in conveying sys- 
tems. No wiring. . .. The Eriez never sparks. .. . It is 


powerful .. . and it is fully guaranteed 


A typical Hammermill ass ’ ee 
installation. Write for bulletin No. 102A, giving complete description. 


ERIEZ MANUFACTURING COMPANY 


oh aol aL 4. Ml) a TP Pennsyluania 
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i es 26,000,000 = ve 


Take the case of John Smith, 
average American: 


For over three years now, he’s 
been buying War Bonds through the 
Payroll Savings Plan. 


He’s accumulating money. 


Now suppose everybody in the Pay- 
roll Plan does what John Smith is 
doing. Suppose you multiply John 
Smith by 26 million. 

What do you get? 


Why—you get a whole country 
that’s just like John Smith! A solid, 


cel 
=A 


= 


wanes 
© 


strong, healthy, prosperous America. 

For a country can’t help being, asa 
whole, just what its people are in- 
dividually! 

If enough John Smiths are sound 
—their country’s got to be! 

The kind of future that America 
will have—that you and your family 
will have—is in your hands. 

Right now, you have a grip on a 
wonderful future. Don’t let loose of 
it for a second. 

Hang onto your War Bonds! 


BUY ALL THE BONDS YOU CAN... 
KEEP ALL THE BONDS You Buy 


This is an official U. S. Treasury advertisement—prepared under 
auspices of Treasury Department and War Advertising Council 


NATIONAL FIRE PROTECTION ASSOCIATION 


INTERNATIONAL 


60 Batterymarch St., Boston 10, Mass. 


ee - 
S_ — SS 
sae ———— 
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Deadly to fire cand only to fire! 


Tvs sudden death to flames, of course—in flammable liquids or electrical 
apparatus—but that’s just one of the outstanding advantages of Kidde 
equipment. 

Equally important: dry, inert carbon dioxide gas—the fast, sure extin- 
guishing agent used in Kidde equipment—is completely harmless to 
materials and machines. 

Carbon dioxide gas cannot contaminate or dilute valuable liquids. 
Used on electrical fires, it will not soften or water-soak insulation. It’s 
a non-conductor too—there’s no danger of short circuits, or of shock to 
the operator. And there’s no after-fire mess to be cleaned up. 

Kidde portable extinguishers for small, isolated blazes in flammable 
liquids and electrical equipment; wheeled units and built-in systems for 
major hazards—all are deadly to fire, and only to fire. The Kidde line 
includes the right kind of protection for every tough-fire hazard in the 
accompanying list...ask a Kidde representative for full information— 
he’s skilled in the ways of fire protection. 


* * * 


KIDDE KILLS TOUGH FIRES in Process Rooms, Ovens, Spreaders, 
Motors, Storage Rooms, Mixers, Coaters, Transformers, 
Dip Tanks, Agitators, Washing Trays, and Control Panels. 


The word ‘‘Kidde’’ and the Kidde seal are trade-marks of Walter Kidde & Company, Inc. 


Walter Kidde & Company, Inc. 
140 Cedar Street, New York 6, N. Y. 





* 
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“Watchmen Who 
Never Sleep...” 


STAR AUTOMATIC SPRINKLERS are serving the Armed 
Forces with 'Round-the-Clock" protection against FIRE— 
Enemy No. | on the Home Front! 


Automatic Sprinklers ’ Automatic Releases 
Corrosion-Proof , ; : Ee . Alarm Valve (Wet) 
Sprinklers ; ro Systems 


Directional Flow % AS Dry Pipe Valve Systems 
Sprinklers Deluge Systems 


Open Sprinklers oe Heat-Actuating 
Spray Sprinklers g sats Devices 
Alarm Devices = Pre-Action Systems 


Star Automatic Sprinklers and Fire Protection Devices bear approval of all 
Insurance Authorities having jurisdiction and various Governmental Agencies 


Economy in installation cost and maintenance has dictated the 
consistent policy of Star Sprinkler Corporation in distributing its 
Fire Protection Devices through local licensed contractors who 
have had a lifetime of experience in the installation of auto- 
matic sprinkler systems. Operating throughout the United 
States, Canada and South America, Star licensees, due to their 
strategic locations, can render instant service. Write us for name 
and address of Star licensed contractor nearest your location. 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. - Philadelphia, Pa. 
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: mae ao Bag 
Lithographed on stone by Edward A. Wilson 


OR more than a generation this company has fur- 

nished cast iron pipe for water supply lines, distribu- 
tion mains and fire protection mains to cities and towns 
throughout the United States, as well as for industrial 
plants, institutions, etc. Most of the largest high pressure 
fire service systems in this country are constructed of 
U. S. Cast Iron Bell-and-Spigot Pipe. We furnish pit cast 
or centrifugally cast pipe in a full range of sizes and 


various types of joints. 


U. S. PIPE & FOUNDRY CO. 


General Offices: Burlington, N. J. 
Foundries and Sales Offices throughout the U. S. 
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VALVES 
HYDRANTS 


AND PIPE LINE ACCESSORIES 


M & H furnishes a com- 
plete line of AWWA 
Valves, iron body, 
bronze mounted. 


Flush type fire- hydrant, 

illustrated at right, sets 

completely below ground, 

is used where standard G y Left: 
type hydrant might inter- c 
fere with traffic or indus- Flush 
trial operations. Comes Type Fire 
with cast iron nozzle box Hydrant. 


and cover. ~~ 


Traffic 
Model 
Hydrant. 


AWWA & UNDERWRITERS 
APPROVED FIRE HYDRANTS 


M & H Fire Hydrants are dry top and re- 
volving head. They are easy to lubricate. 
Maintenance costs are low due to simplicity 
of design and rugged construction. They 
have low friction loss and great efficiency 
because barrel diameter is not reduced and 
there are no working parts or obstruction 
in waterway. Special Traffic model is de- 
signed to yield at the ground line under 
impact. Repair is simple and easy. 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


@ The Hardie Fog Gun provides easy 


@ Efficiency of any Fog Fire 
Fighter depends squarely upon the 
pump and the gun. Hardie offers 
perfected, proved quality in these 
two basic factors. Hardie pumps 
give you 800 P.S.I. for long, sus- 
tained periods without overloading 
or excessive wear of operating parts. 
The Hardie Fog Gun delivers a 
true fog—the finely atomized spray 


one-hand, single-trigger control 
and adjustment of discharge 
from a blasting solid stream 

to a true fog. 


@ Hardie pumps for Fog Fire 
Fighters are available in two 
sizes. The Hardie LCXA 
(at left) delivers 60 gallons 
per minute at 800 P.S.I. at 
130 R.P.M. The Hardie 
XCXX delivers 35 gallons 
at 800 P.S.I. at 118 R.P.M. 


that makes this new method of fire 
control most successful. 

Hardie pumps and guns are 
embodied in the Fog Fire Trucks 
built by leading manufacturers of 
fire control equipment. Specify a 
Hardie pump and gun when you 
buy a new truck or convert an old 
one into a Fog Fire Fighter. Write 
for specification data. 


THE HARDIE MFG. COMPANY 


Hudson, Michigan 


Los Angeles, Calif. 


Portiand, Oregon 


Canadian Distributor C. W. LEWIS, Grimsby, Ontario 


‘R-D-1-E 


gh Prooure PUMPS anv roc GUNS 


for 


ire Fighters 
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PRECISION avs 
POWER 


TO AUTOMATIC SPRINKLER PROTECTION 
GLOBE PRECISION IS THE 


ULTIMATE 
FOR STABILITY, EFFICIENCY AND 
LOWER MAINTENANCE COSTS 


GLOBE SAVEALL SPRINKLERS 


The ACME of SENSITIVITY, RUGGEDNESS and 
ACCURACY of FUSING at rated degrees. 


GLOBE DRY PIPE VALVE MODEL “D” 


Requiring a MAXIMUM AIR PRESSURE of only 
15 pounds, has an UNCHANGEABLE TRIPPING 
POINT which REMAINS CONSTANT regardless 
of WATER PRESSURE and is SELF-PRIMED. 


THE DEVICES OF TOMORROW AVAILABLE TODAY — 
OTHER EQUALLY ADVANCED PRECISION DESIGNED 
APPARATUS — BY GLOBE — WILL BE MADE AVAIL- 
ABLE AFTER THE WAR. 


Today our every effort is to hasten the day of Victory. 


Tomorrow, with extensive war experience, we will be better 
equipped to serve the post-war world. 


. . Automatic Sprinkler Co. - 


2035 WASHINGTON AVENUE 


* philadelphia 46, Pa. 


SALES OFFICES IN PRINCIPAL CITIES 
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AVAIL ABLE 
AT LAST! 


The extinguisher you have 


been waiting gor—in 


lustrous polished copper! 


GENERAL 
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There 4 always the One best 


Central “Electro-Speed” Deluge 
Sprinkler System Model “AD” 


ie Completely Electrically 
on = Operated 


TER MOTOR 60 


CENTRAL BREAK GLASS 
Sahin 


Rate of Rise and Fixed 
Temperature Controlled 


Fully Supervised 


*A PRODUCT OF THE ELECTRONIC AGE” 


Over three years ago we pioneered the first Underwriters approved 
electrically operated deluge type automatic sprinkler system. We now 
present, in the CENTRAL Model AD” Electro-Speed Sprinkler System, 
a completely new and all electrically operated system, amazing in its 
simplicity of design and in its instantaneous super-speed electric 
operation. 


Every functional part is a standard product with years of dependable 
use to insure for you satisfactory and continued service. 


Already approximately three hundred CENTRAL Model “AD” Deluge 
Sprinkler Systems are now in service protecting vital United States 
Army and Navy, and privately owned properties, and proving their 
superior design and operation over older types of deluge systems in 
adjacent buildings in some of these properties. 


Send for illustrated and descriptive bulletin N.P.-V-4. 


CENTRAL AUTOMATIC SPRINKLER CO. 


241 EAST ASHMEAD STREET ‘ j PHILADELPHIA, PA. 
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CUT COST OF 
INSURANCE 
70 PERCENT 


The Memphis Com- 
press Company cut 
its insurance rate 
from $2.00 to 60 cents 
or 70 percent by in- 
stalling an automatic 
sprinkler system with 
a gravity water sup- 
ply in an elevated 
steel tank. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND CHICAGO BIRMINGHAM NEW YORK 
WASHINGTON HAVANA GREENVILLE, PA. PHILADELPHIA 
HOUSTON TULSA LOS ANGELES SAN FRANCISCO 


Plants at BIRMINGHAM, CHICAGO and GREENVILLE, PA. 
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Here Jt Js - - - 


The Revised Edition of 


| NATIONAL 
yan) = FIRE CODES 
pnt ee | eo 
| FLAMMABLE LIQUIDS 
CASES, CHEMICALS, 
& EXPLOSIVES 


Price published in 1943, this 592-page book meets 


an ever-increasing need of those responsible 

$3 OO for safeguarding human life, private and public 

” property from the fire and explosion hazards 

POSTPAID inherent in flammable liquid gases, chemicals 

and explosives. Of particular value during 

these war times, it conveniently assembles, under one cover, the many stand- 
ards dealing with these fire hazards. 

The codes are in the form of suggested ordinances, standards, or recom- 
mended good practice requirements and are universally used and recognized 
as the authoritative guides to the best practice. 

This edition contains a new code on Combustible Anesthetics in Hospital 
Operating Rooms, and six other codes have been completely revised and 
brought up to date. New chemicals used in industry are covered in the revised 
Table of Common Hazardous Chemicals. New solvents and other synthetic 
liquids presenting fire and explosive hazards are listed in the revised table, Fire 
Hazardous Properties of Flammable Liquids, Gases and Volatile Solids with 
latest information on flash points, explosive limits, most effective extinguishing 
agents for the various materials and other essential information. 


Order Your Copy Today! 
NATIONAL FIRE PROTECTION ASSOCIATION 


INTERNATIONAL 


60 Batterymarch St., Boston 10, Mass. 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


NO -»» NEW DUAL-STREAM NOZZLE 
further steps up fire-killing punch of 


DUGAS EXTINGUISHERS! 


NEW DUAL-STREAM NOZZLE deals effectively with spill fires and fires difficult to reach 
because of height or obstructions. Designed for use with DUGAS wheeled extin- 
guishers, the new Dual-Stream Nozzle greatly increases fire fighting range and 
effectiveness. A turn of the handle gives a straight stream with a range of 45 feet— 
or a fan stream with a range of 15 feet. 


STRAIGHT STREAM of fire-killing DUGAS Dry FAN STREAM enables operator 
Chemical permits a large fire to be knocked to concentrate heavy cloud of 
down from a_ safe distance before operator DUGAS Dry Chemical on fire 
goes in to extinguish it. and minimizes flash-backs. 


Quick Facts about DUGAS Dry Chemical DUGAS 150-A 

e For extra-hazardous fires involving flam- eee 
mable gases, liquids, greases or electrical 
equipment. 

e Not an electrical conductor. 

e Non-toxic, non-corrosive, non-abrasive. 


e Not affected by extreme cold or heat. 


Write today for complete information regarding DUGAS Wheeled 
Extinguishers with the New Dual-Stream Nozzle...and DUGAS 
Hand Extinguishers. 


AN SUL PRO D y ; 
Approved by Underwriters’ 
Laboratories, Factory Mu- 
tual Laboratories, and Gov- 
e ernmental Agencies. 
A 
© Master oF f° 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 
er CEEOL 
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like having a 


FIRE DEPARTMENT 


IN YOUR 
OWN PLANT 


INDUSTRIAL 
SPRINKLER SYSTEMS 


Viking Sprinkler Systems go into action with the speed of a 
Fire Department in your own plant. In peace and war Viking 
Sprinkler Systems are protecting industrial plants across the 
nation against the universal enemy of production or ee 

FIRE. There is a Viking dealer near you to give you all the 


facts. 


VIKING CORPORATION DEALERS 


Crawford & Slaten Co. 
Atlanta, Georgia 


C. W. Hutchinson, Inc. 
Huntington, W. Va. 


Indiana Automatic Sprinkler Co. 
Indianapolis, Indiane 


Texas Automatic Sprinkler Co. 
Dallas, Texas 


Walton Viking Company 
Kansas City, Mo. 


Viking Automatic Sprinkler Co. 
Boston, Mass. 


Viking Automatic Sprinklers, Inc. 


Buffalo, New York 


Viking Automatic Sprinklers, Ltd., 


Viking Automatic Sprinkler Co. 
Chicago, Ill. 


Viking Sprinkler Co. 
Cincinnati, Ohio 


Viking Sprinkler Co. 
Detroit, Michigan 


Viking Automatic Sprinkler Co. 
Los Angeles, California 


Viking Sprinkler Co. 
New York, New York 


Viking Sprinkler Co. 
Philadelphia, Pennsylvania 


Viking Automatic Sprinkler Co. 
Seattle, Washington 


Toronto, Ontario, Canada 


Viking Automatic Sprinkler Co., San Francisco, California 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 





HIGH-FLASH SOLVENT ALONE! 


Fire prevention authorities and 
dry-cleaning experts agree; it’s 
not high flash solvent alone — 
nor Underwriters Laboratories 
approved machinery alone—but 
the combination of the two—that 
produces complete drycleaning 
safety. Due to wartime short- 
ages, some attempts have been 
made to use high- flash petro- 
leum solventin equipment lack- 
ing approved safety features. 
Such makeshifts are to be de- 
plored. 


U.S. HOFFMAN : 


Drycleaners using Hoffman 
140-F drycleaning systems are 
able to continue their legitimate 
operations — using 140-F Class 
III machinery with listed high- 
flash solvents. 


i. ee Se 2 Y 
eae dl 


Dae te Ck ee. Tt 
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THE REAL STORY OF FMC 


Don’t confuse the results obtainable 
from FMC High-Pressure Fog Fire 
Fighting with any other system. There’s 
nothing else like it for efficiency, for 
speed, for all-type fire protection. 
These unretouched photographs show 


standard FMC Fog Fire Gun. Several 
of the many settings are shown prov- 
ing the true carrying power and steam- 
like fog that is usable for the speedy, 
efficient quenching of various types of 
fires. The standard capacity of one gun 


various applications of high-pressure 


(two guns per unit) is 30 gallons per 
fog as it is actually discharged from a 0 


minute at Ibs. gun pressure. 


All of our claims for the effectiveness of high pressure refer only to the FMC System. 


WIDE FOG CLOUD. Not a hollow cone spray, but a fine 
dense fog with a harmless amount of entrained air at 
the blaze. Has an effective range of 20 to 24 feet. 
Imagine fighting a fire with this closely-packed fog! The 
fire couldn’t help but cool down and smother out, and 
without water damage. 


MIDDLE SETTING. Combination of distance, wide fog and 
density. Not a hollow cone! Has long range effective- 
ness of 30 to 40 feet. No harmful entrained air at the 
blaze. Very effective—reaches fire without endangering 
firemen. One man can handle easily. Fires can be put out 
without usual water damage. 


2, 36 40 44,48 52°56 60 64 68 


4 


LONG RANGE STREAM. Necessary only for great distance. 
Has reach of 50 to 60 feet. Has tremendous carrying 
power, penetration and effectiveness. Still is fire-fighting 
fog—making every gallon do maximum work. Used to 
reach “hard-to-get-at” fires. Uses much less water. No 
harmful entrained air at the blaze. One man handles 
gun and hose in moving around at fire. 


BUILDERS OF BEAN HIGH - PRESSURE 
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CEM a DL UCL am CEL Oe 


The Modern Way of Fighting Fire. 
The FMC High-Pressure Fog Fire 
Fighting System—originated by 
the John Bean Mfg. Co.—has rev- 
olutionized fire-fighting technique. 
It’s the Pressure that Counts! In 
fighting fire with fog—you must 
have high pressure. And that’s 
what you get with the FMC Fog 
Fire Fighter. 

The FMC High-Pressure Pump 
packs the needed punch to produce 
and maintain 800 lbs. pump pres- 
sure—better than 600 lbs. nozzle 
pressure. 

A Little Water Goes a Long Way! 
The high pressure gives you a 
combination of high velocity and 
finely-atomized water—just what 
you need to blast—cool and 
smother flame. 

One gallon of this finely-atomized 
fog—properly used—has the fire- 
quenching possibilities of many 
times that of low-pressure water. 
Get the facts! FMC High-Pressure 
Fog is one of the greatest con- 
tributions ever made to fire fight- 
ing. Write today —for complete 
information. 


* * * 


STANDARD FMC FOG FIRE FIGHTER. A 
self-contained fire fighting unit. Carries 
its own water supply and complete fire- 
fighting equipment. Provides two guns of. 
30 gallons each at 600 Ibs. nozzle pressure. 


THE ORIGINAL 
HIGH-PRESSURE FOG FIRE GUN 


o* 


FMC FOG FIRE GUN 


Built Only by Bean 


The FMC Fog Fire Gun is designed 
especially for high-pressure work. 


Note these Features: 


1 PROTECTIVE SPRAY. Special spray pro- 
tects face and shoulders from heat. 


2 ADJUSTING BARREL. By turning barrel, 
flow can be changed from a straight 

“power” stream to a close-up fog for any 

type of fire. 

3 TRIGGER GRIP. Gives natural position to 
arm and grip and is easy to hold. 

4 GUN LOCK. Stream can be set in any 
pattern and locked there if desired. 

5 HOSE SWIVEL. Eliminates bothersome 
_twisting of hose, 


HIGH-PRESSURE FOG FIRE FIGHTER 


CAN BE MOUNTED ON MOST STANDARD TRUCK CHASSIS 
FOOD MACHINERY CORPORATION 
John Bean Mfg. Co., 739 Hazel St, Lansing 4, Mich. » Bean-Cutler Division, 439 Julian St, San Jose, Calif. 


FMC 


Me TR Ge i oe OVER ee, 8s Be T&S 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


MURR ea 


For many years S. & J. Hydraulic Internal Safety Valves have provided 
the maximum protection to load, equipment, personnel and property 
in the safe delivery of gasoline. Because of the very nature of Liquefied 
Petroleum Gases they present additional hazards which must be guard- 
ed against. L. P. G. transporters and tank builders are displaying real 
ingenuity in the designs of their transport equipment, and S. & J. 
engineers have provided additional factors of safety in the Hydraulic 
Internal Safety Valve system as illustrated below. Complete details 
and consultation available to all fire prevention authorities. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA e@ New York Tat) By Los Angeles Seattle 


| FUSIBLE METAL DEAD MAN LEVER 


VALVE NORMALLY CLOSED 
OPENS UNDER PRESSURE 
FROM OPERATOR 


if 
IL. 6-2/4 VALVE BASE SCREW 
a On 6 BC. 


m . Ld 6-% DISCHARGE FLANGE STUDS 
165° FuSIBLE PLUGS 4 Gd Ow 4% B.C. 


EMERGENCY O/L RELEASE FOR CLOSING VALVE ; 
ONE AT FRONT ONE AT REAR OF TANK 


=S.&J. HYDRAULIC VALVE SYSTEM FOR BUTANE TRUCK TANKS‘ 


SC ee 
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Fire is unpredictable, like the 
weather, but there is nothing uncer- 
tain about the man-made “blizzards” 
of tough, clinging, fire-smothering 
foam produced by National Foam. 
It’s there when and where you want 
it—as a gas-tight blanket of Aer-O- 
Foam—to snuff out flames and pre- 
vent flashbacks. 


The U. S. Navy calls Aer-O-Foam 
“bean soup” —with respect. Easily 
and quickly applied, it is a veritable 
blizzard of thick, tenacious bubbles 
smothering the immediate surface 
afire — without interference with 
other activities. 


Fire strikes in season and out. Aer- 
O-Foam “blizzards” are available 
the year around. 


IN FIRE DEPARTMENT SERVICE 
National Foam System has equipment espe- 
cially designed for use of Fire Departments 
to meet all types of foam fire fighting require- 
ments. 


BACK THE ATTACK 
BUY WAR BONDS 


NATIONAL FOAM SYSTEM. INE. 


a oa Packard Building. Philadelphia 2. Pa. g 
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Positive SQUEEZ-GRIP 
KILLS FIRE in seconds 


Here in four simple hand movements we come to grips with 
modern fire protection. Carbon dioxide gas, the fastest non- 
damaging fire extinguishing agent, is stored under high 
pressure in portable cylinders. The rapid release of the fire 
killing gas with the new SQUEEZ-GRIP valve saves time and 
gas. There is no wheel to turn. No need to set the cylinder 
down to operate it. C-O-TWO gas can be discharged or 
stopped as quickly as you can close or open your hand. 
In fact, it's so easy to use that even a woman or a child can 
operate it and extinguish a fire in seconds. 

SQUEEZ-GRIP, originated and developed by C-O-TWO, is now 

used by all the Armed Forces. C-O-TWO manufactures a com- 

plete line of Portables, Hose Units and Smoke Detecting Systems. 


KILLS FIRE—SAVES LIVES—it’s Safer—Iit's Faster—it’s Modern 
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2 
‘Rutomatic’ 


Ae E-FOG., 


5 TP BLANKETS * IT ISOLATES + IT cs : 


Durinc the past several months we’ve been telling you how 
“Automatic” FIRE-FOG licks really tough fires, particularly 
those originating in oils or other flammable liquids. Now, with 
censorship wraps off, here’s the protection FIRE-FOG offers in 
the manufacture of munitions of war: 

One of the largest powder plants in this country is at present 
producing tons of the new Rocket Powder under the protection 
of “Automatic” FIRE-FOG systems. One division of this factory 
alone averages 185 fires each day—over 5,000 fires every month! 
“Automatic” FIRE-FOG systems of protection put a torrent of 
water on these blazes within a half second of their inception, 
usually extinguishing them within five seconds. Most important, 
there are no injuries, no machinery damage, and often much of 
the powder remains unburned. Production at the powder rolling 
machines is restored within a matter of minutes. 

All this has been made possible through the close cooperation 
of the powder manufacturer and “Automatic” engineers . . . 
just the sort of cooperation between your staff and “Automatic” 
engineers that will result in licking your toughest fire problems 
in the peace time products of tomorrow ... and TODAY, 


VET Me UU Da 
YOUNGSTOWN, OHIO Tada CROSS 


installs a complete line of fire pro 
re hazards 
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- Put water on a magnesium metal fire 
and the flames will flash up like a fire 
bomb. Other chemicals have no better 
effect. Even under a blanket of sand 
a magnesium fire will continue to 
burn so intensely that it may destroy 


ou floor. It's highly dangerous! 


PYRENE G-1 POWDER WILL KILL A MAG- a 
NESIUM FIRE DEADER THAN COLD ASHES. 
6-1 | | 


HOW YOU GET MAXIMUM FIRE PROTECTION BY STANDARDIZING ON PYRENE 


All Pyrene Fire Extinguishers are precision 
built of durable materials to give fast posi- 
tive action on fires and long life for the 
equipment. The instructions tor operation 
and care are simply stated and plainly 
stamped on the face of the extinguisher. 38 
years of experience, creating, developing and 


testing new ideas for Fire Protection stand 
firmly behind the production of standardized 
Pyrene Equipment for every Fire Hazard. 
All Pyrene Fire Equipment has been tested, 


listed and labeled by the Underwriters’ 
Laboratories, Inc., and approved by Factory 
Mutuals. Standardize, be safe with Pyrene. 


By the way: When did you last test 
the fire extinguishers in your home? 


Jyrene Manufacturing Compan) 


ee 


NEWARK 8, 


JERSEY 


AFFILIATED WITH THE C-O-TWO FIRE EQUIPMENT CO 
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The illustration above shows a 
close-up of the Pinkney flame test 
being conducted on a FIRE CHIEF 
Finished canvas sidewall of the 
Circus “Big Top” by officials of the 
District of Columbia Fire Depart- 
ment and the National Bureau of 
Standards. 


The successful development of 
FIRE CHIEF Finish by Hooperwood 
“Canvas Engineers” has enabled 
manufacturers of tents, awnings, 


ae 


HOOPERWOOD 


tarpaulins and canvas covers of 
all types to offer their customers a 
product that is positively fire re- 
sistant and proofed against the 
elements. 

FIRE CHIEF Mill Finished Hooper- 
wood Canvas will be available for 
civilian use as soon as canvas is re- 
leased from government allocation. 
FIRE CHIEF Compound, for apply- 
ing to new or used untreated can- 
vas, is now available in limited 
quantities to users who can certify 
to the need in the interest of public 
safety. 


WM. E. HOOPER & SONS CO. 
New York PHILADELPHIA Chicago 


Mills: WOODBERRY, BALTIMORE, MD. 


COTTON DUCK 
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WaterFOG AIDS FIREMEN 
" pelt KSC 


There’s an air- 
plane inside that 
inferno — a dum- 
my plane drenched 
in gasoline and 
then set on fire at 
the New Haven 
Fire Department's 
new training 
grounds. 


Rockwood Water- 
FOG, delivered 
from two exten- 
sion applicators, 
envelops a fireman 
who enters the 
roaring flames to 
save a dummy 
pilot, then rapidly 
cools and confines 
the blaze. 


Speedier extinguish- 

ment of flammable 

liquid fires and an 

approximate 50% 

reduction in water 

damage are predict- 

ed by Chief Paul 

Heinz of the New 

Haven (Conn.) Fire 

Department, now 

that he has equip- 

ped his department 

with Rockwood 

WaterFOG nozzles and extension appli- 
cators. 

WaterFOG nozzles make water effective 

against flammable liquid fires by trans- 


Water FOG 


WATER, ENGINEERED BY 
ROCKWOOD, COOLS, CONFINES, 
SMOTHERS OIL FIRES 
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4% 


sme 


forming it into myriads of tiny particles— 
far smaller than spray — with tremendous 
heat-absorptive power. There’s no splash- 
ing —a cloak of cooling, smothering fog 
falls gently over the combustion area, 
quickly controlling and confining the fire. 

Industrial plants, too, protect lives and 
property with WaterFO Rockwood _in- 
Stallations of fixed piping and WaterFOG 
heads are used by hundreds of refineries, 
chemical plants, utilities, etc. They are ap- 
proved by Underwriters’ Laboratories and 
Associated Factory Mutuals. Write for 
Bulletin 123. Fire Officials and Executives! 
Colored movie (16 mm.), showing tests of 
Rockwood WaterFOG, are available to city 
officials and business executives. 


ROCKWOOD SPRINKLER COMPANY 
56 Harlow Street, Worcester 5, Mass. 


Specialists in Fire Protection 
Engineering Equipment and 
Installation since 1907 








| Eliminate 
| Delayed Alarms 
| Reduce 


Fire Losses 


YOU CAN HELP 


By urging the installation of a Box at Every 
Fire Hazard. This is essential protection. 


Fire Alarm Boxes 
Save Time and Protect Life, Property 
and Income 
Write us for details 


THE GAMEWELL COMPANY 


Newton Upper Falls - - Massachusetts 





EXTINGUISHING 


Oil and Flammable Liquid Fires 
WITH WATER 


Mulsifyre, Mulsispray and FlameBuster are new weapons in the war on 
fire, exceptionally useful because they employ water, the cheapest and 
commonest ammunition. They cope successfully with liquid fire hazards 
where automatic sprinklers and hose streams, using the same ammuni- 
tion, fail. Sometimes such hazards, usually small in extent but potentially 
dangerous, are found on premises best protected as a whole by sprinklers. 
In such instances one or another of the new weapons can easily be used to 
supplement the sprinklers, and thus insure a measure of safety from fire 
not otherwise possible. 


MULSIFYRE SYSTEMS are designed to extinguish flammable liquid fires such as in 
lubricating oil lines to generators, in transformer stations for circuit breakers, in bilges 
of oil-burning ships, etc. Mulsifyre Projectors are attached to a permanent piping sys- 
tem and spaced to command area beneath. In case of fire, Projectors discharge water 
with considerable force, converting burning liquid into an emulsion incapable of burn- 
ing. Manual or automatic operation. 


MULSISPRAY SYSTEMS are designed for the extinguishment of fires in volatile 
liquids and more particularly for the protection of tanks and equipment by cooling 
where the exact direction and application of water is a prime requisite. Mulsispray 
Systems are installed to meet the particular requirements of the hazards involved. 


FLAMEBUSTER is designed for extiriguishing fires in flammable liquids. It is a 
three-purpose portable hose nozzle for use with water, foam or chemicals, applied as a 
high or low velocity spray. or in a solid stream. Simple in design and technically 
sound, affording easy operation. Large orifices in spray heads practically eliminate 
clogging: straightway passages in nozzle body minimize friction loss. The FLAME- 
BUSTER has many applications. 


Surveys and estimates furnished without cost or obligation. 





